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1.0 INTRODUCTION

The Ninemile Creek Watershed is located within the Coeur d'Alene River basin and is a
southwest-flowing tributary of the South Fork Coeur d'Alene River (South Fork). The Bureau of
Land Management (BLM) has identified 70 source areas (e.g., mining waste rock dumps, adits,
and jig tailings piles) within the watershed (BLM 1999). The watershed has been affected by
mining activities and hazardous substances have been and continue to be released into the
environment.

In the Ninemile Creek watershed, previous cleanup actions have been implemented at the
Interstate Callahan mine and mill, and the Success mine sites, and a portion of the impacted
channel and riparian zone for the east fork and main stem of the channel. In addition, several
actions have also been implemented to address human health concerns. In the 1992 and 1993
field seasons, the Mine Operator graded the mine waste rock pile and tailings at the
Interstate-Callahan site to remove it from the floodplain (CDARPT, 1994). This action was
followed in 1998 by a non-time critical removal of 66,000 cubic yards of tailings and placement
in an unlined repository onsite. This repository had a rock pad to allow groundwater
through-flow, and a multi-layered cap with a bentonite-augmented soil barrier layer. The cap
was revegetated and armored on the sides for erosion control (USEPA, 1998, Golder, 1998 and
Calibretta, 1998).

In 1993, EPA implemented time-critical removal actions at the Success mine and mill site. This
action included re-locating about 1,600 feet of the EFNMC channel, regrading the waste rock
pile away from the channel, placement of grade control and energy dissipation structures into the
channel, and capping the tailings with a one-foot thick layer of rock (USEPA, 1993). Concurrent
with the actions by EPA, IDEQ installed upgradient surface water drainage and ground water
interceptor drams to collect groundwater and drainage from the Alameda and Success adits. This
drainage was directed to infiltration galleries along the edges of the waste rock pile (Harvey,
2000). In 1998, a bench-scale pilot project was undertaken by IDEQ to evaluate in-situ passive
treatment processes to treat groundwater at the Success mine site (Terragraphics, 1998). As a
result of the bench scale testing, in late 2000, IDEQ began implementing a pilot project to test
the effectiveness of a permeable reactive barrier using apatite as the treatment media to address
groundwater from the Success site (Golder, 2000).

During the 1994 field season, the Silver Valley Natural Resource Trustees along with the IDEQ
and Hecla, performed time-critical removals in the lower 0.5-mile segment of the east fork of
Ninemile Creek, and a 0.75 mile stretch of the main stem of Ninemile Creek near Black Cloud.
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These actions included removal of contaminated tailings and sediment based upon visual
identification, followed by riparian stabilization and revegetation. Approximately 150,000 cubic
yards of material were placed on top of the existing Day Rock Repository and were capped with
native soils and growth media (CDARPT, 1994). In 1998, the fish pond located near the
confluence of the east and west forks of Ninemile Creek was re-constructed as off-channel
habitat (Caiibretta, 1998).

During the 1998 and 1999 field seasons, the USAGE on behalf of the USEPA performed a
residential soil cleanup and placed one home on an end-of-tap water purification system
determined to be necessary to protect human health for these residents (USEPA 1999, and 2000).

This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary). The watershed
itself has been divided into four segments to focus this investigation (Figure 1.1-1). Brief
descriptions of each segment are presented in this section.

1.1 SEGMENT DESCRIPTIONS

Segment 1 contains the headwaters of the East Fork of Ninemile Creek (East Fork) downstream
to just above the Interstate mill site (Figure 1.1-1). The BLM identified eight source areas in this
segment. Sampling of surface water collected near the downstream boundary of the segment
indicates that metals concentrations are greater than ambient water quality criteria (A WQC);
however, samples collected a short distance upstream do not exceed A WQC. Most of this
segment of the watershed is relatively undisturbed by mining-related activities, with intact, well-
vegetated, and stable stream banks.

Segment 2 begins on the East Fork above the Interstate mill site and ends at the confluence of the
East Fork with the main stem of Ninemile Creek (Figure 1.1-1). The BLM identified 29 source
areas in this segment. Sampling of surface water indicates that metals concentrations in surface
water are greater than A WQC. Aquatic life in this part of the watershed is nearly absent.

Segment 3 contains the headwaters of Ninemile Creek down to its confluence with the East Fork
(Figure 1.1-1). The BLM identified six sources in this segment. Sampling of surface water
indicates few exceedances of AWQC. This segment of the watershed is relatively undisturbed by
mining-related activities, with intact, well-vegetated, and stable stream banks; however,
extensive timber harvesting has been conducted recently in the upland areas of this segment.
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Segment 4 begins at the confluence of the main stem of Ninemile Creek with the East Fork and
ends at the confluence of Ninemile Creek with the South Fork (Figure 1.1-1). The BLM
identified 27 source areas in this segment. Sampling of surface water indicates that metals
concentrations hi surface water are greater than AWQC. Aquatic life is nearly absent from this
segment.

1.2 REPORT ORGANIZATION

The remedial investigation report is divided into seven parts. This report on the Ninemile Creek
Watershed is one of eight reports contained within Part 2 presenting the remedial investigation
(RI) results for the eight CSM Unit 1 upper watersheds. The content and organization of this
report are based on the U.S. Environmental Protection Agency's (EPA) Guidance Document for
Conducting Remedial Investigations and Feasibility Studies under CERCLA, Interim Final
(USEPA 1988). This report contains the following sections:

• Section 2-Physical Setting, includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology

• Section 3-Sediment Transport Processes

• Section 4-Nature and Extent of Contamination, includes a summary of chemical
results and estimates of mass loading from source areas

• Section 5-Fate and Transport, includes chemical and physical transport processes
for metals

• Section 6—References

Risk evaluations and potential remedial actions associated with source and depositional areas are
described in the human health risk assessment (HHRA), the ecological risk assessment (Eco
RA), and the feasibility study (FS) (all under separate cover).
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2.0 PHYSICAL SETTING

2.1 GEOLOGY AND MINES

The geology and mining history of the Ninemile Creek Watershed are presented in this section.

2.1.1 Geomorphic Setting

The principal drainages of the Ninemile Creek Watershed are Ninemile Creek, East Fork
Ninemile Creek, and Blackcloud Creek. The headwaters of East Fork Ninemile Creek are
located southeast of Sunset Peak at an elevation of approximately 6,000 feet (Figure 1.1-1).
Ninemile Creek begins southwest of Dobson Pass at an elevation of approximately 4,700 feet.
Ninemile Creek and West Fork Ninemile Creek flow hi a southerly direction and coalesce to
form the main stem of Ninemile Creek, near the town of Bunn. Blackcloud Creek also begins at
an elevation of approximately 4,700 feet, flows in a southeasterly direction, and joins Ninemile
Creek between Bunn and the South Fork. Throughout its course, Ninemile Creek and its
tributaries occupies a steepwalled, V-shaped canyon, characterized by steep gradients. Ninemile
Creek is a perennial stream with flow that is considerably reduced in late summer.

2.1.2 Bedrock Geology

Weakly metamorphosed sedimentary rock formations grouped within the Precambrian Belt
Supergroup are the dominant rocks within the Ninemile Creek Watershed (Part 1, Figure 3.2-2).
Surface exposures of bedrock typically consist of one of five formations (presented from oldest
to youngest) within the Belt Supergroup: the Pritchard formation (argillite and quartzite), the
Burke Formation (predominantly a quartzite), the Revett Formation (also a quartzite), the
St. Regis Formation (more variable and consisting of either argillite, quartzite, or lesser amounts
of limestone), and the Wallace Formation (consisting of argillite and lesser quartzite). Unlike the
other Belt Supergroup formations, which have a minor or rare carbonate component, the Wallace
Formation consists of abundant carbonate-bearing argillite and quartzite, dolomitic quartzite, and
dolomite (Hobbs et al. 1965).

The Wallace and Pritchard Formations are most prevalent in the upper reaches of the watershed.
In the lower reaches of Ninemile Creek, the Burke and Revett formations are more prevalent.
The St. Regis and Revett Formations are the most prevalent rock types in the central portion of
the watershed, along with a relatively small amount of Burke Formation. The Cretaceous-age
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Gem stocks outcrop on the east side of the upper reaches of the watershed (Part I, Figure 3,2-2).
The Gem stocks consist of igneous monzonite that intrudes the older Belt Supergroup rocks.

Alluvial deposits have been mapped in the bed of Ninemiie Creek from the mouth to the
headwaters and along most of West Fork Ninemiie Creek, Alluvial deposits are also present hi
the creek bed of Blackcloud Creek from its confluence with Ninemiie Creek to a point
approximately 0,5 mile upstream. From that point to its headwaters, Blackcloud Creek flows
directly atop bedrock.

2.1.3 Structural Geology

The bedrock is structurally complex in the Ninemiie Creek area. The rocks have been intensely
deformed resulting in steep folds and numerous faults (Hobbs et al. 1965). The predominant
structural features in the area are the Osburn Fault, the Dobson Pass Fault, and the
Blackcloud/Ruth Fault system. Strike-slip movement up to 16 miles is observed in the east-west
trending Osburn Fault, the largest structural feature in the district. The most prominent
north-trending fault is the Dobson Pass Fault, a low angle normal fault that offsets the Dago Peak
stocks westward from their location of formation adjacent to the Gem stocks. North-trending
faults are also associated with the Dayrock and Interstate-Callahan Mines (Part 1, Figure 3.2-3).

The Blackcloud Fault is the most prominent northwest-trending structure in the watershed. The
Blackcloud Fault is a reverse fault, and is part of a zone of closely spaced northwest-trending
structures that occur across an area roughly 1 mile wide (Part 1, Figure 3.2-2). The veins of the
California and Monarch Mines occur within this fault zone. Northwest-trending structures also
control mineralization at the Rex and Interstate-Callahan Mines hi the high country above East
Fork Ninemiie Creek. As shown on Figure 3.2-2 (hi Part 1), there are numerous faults and folds
(not shown) that control and offset mineralization in the watershed.

2.1.4 Soils

Like most of the soils throughout the district, the soils of the Ninemiie Creek Watershed can be
grouped into two broad categories: hillside soils and valley soils. Hillside soils typically consist
of silty loam with variable amounts of gravels and clay. Hillside soils are generally less than
2 feet thick. Valley soils are found within and along the flanks of the major drainages of the
Ninemiie Creek Watershed.
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Valley soils are most extensive in the floodplain located along Blackcloud Creek at its
confluence with Ninemile Creek and along Ninemile Creek above the confluence of Blackcloud
Creek and Ninemile Creek to the confluence of West Fork Ninemile Creek and East Fork
Ninemile Creek. Floodplain soils at the confluence of Blackcloud Creek and Ninemile Creek
consist of alluvial fan gravels and sands deposited by a shifting channel. This type of floodplain
soil typically forms at the mouth of tributary streams such as Blackcloud Creek (Box et al. 1999).

Valley soils along the floodplain of Ninemile Creek above the mouth of Blackcloud Creek
consist of terrace gravels, which are characterized by well-developed sandy soil overlying cobbly
to bouldery gravels (Box et al. 1999). The various types of valley soils along the floodplains of
the Ninemile Creek Watershed have been grouped together as Quaternary alluvium (see Part 1,
Figure 3.2-2, symbol Qal).

Included with the Quaternary alluvium are tailings and related materials produced by mining
activities. Tailings are discussed further in Section 4, Nature and Extent of Contamination.

The location of a representative geologic cross section is shown in Part 1, Figure 3.2-2, and the
cross section is provided in Part 2, Canyon Creek Watershed, Figure 2.1-1. The steep
topography of the Ninemile Creek Watershed and the presence of Quaternary alluvium overlying
sedimentary bedrock is shown in this cross section.

2.1.5 Ore Deposits

The Ninemile Creek Watershed drains the Rex-Snowstorm and Sunset mineral belts and the
Dayrock and Success subbelts (Part 1, Figure 3.2-4). As indicated by the production figures,
lead and zinc were the most abundant metals produced. The ore deposits in the Ninemile Creek
Watershed occur in either (1) steeply dipping veins (associated with quartz) that cut across either
argillite or quartzite beds (e.g., Interstate-Callahan, Dayrock, Tamarack-Custer, Monarch, and
California Mines) or (2) replacement deposits (e.g., Success, Sunset, and Rex Mines), where
ore-bearing fluids altered the host quartzites and argillites by replacing the quartz and clay
minerals with sphalerite and galena (Umpleby and Jones 1923).

Most of the deposits hi this watershed are relatively close to the Gem stocks (typically within
tens or hundreds of feet) and occur in argillite assigned to the Prichard Formation. Specifically,
the Interstate-Callahan, Dayrock, Success, Rex, and Monarch Mines recovered ore from the
Prichard. The vein at the Sunset Mine occurs at the transition between the Prichard and
overlying Burke Formation quartzite, with most of the ore enclosed in the Prichard argillite. The
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Tamarack-Ouster Mine is hosted solely by Burke Formation quaitrite. The California Mine is
also hosted by quartzite; yet this quartzite strata is assigned to the Revett Formation.

The principal non-ore minerals of the vein deposits are quartz and pyrite. The non-ore minerals
in the replacement deposits contain, in varying proportions, pyrite, pyrrhotite, magnetite, quartz,
and silicates such as garnet and pyroxene. For both the vein deposits and the replacement
deposits in the Ninemile Creek Watershed, total sulfide content is typically low (perhaps on the
order of 3 to 5 percent or less, based on reviews of deposit descriptions (Umpleby and Jones
1923; Ransome and Calkins 1908), and the carbonate mineral content is low to absent.

2.1.6 Mining History

A brief summary of available information on historical mining activities is presented in this
section. During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999).
This list is presented hi Section 4.1, Nature and Extent, and in Appendix I.

Between 1891 and 1977, at least nine mines and mining complexes operated in the Ninemile
Creek watershed. These mines produced an estimated 5 million tons of ore (Mitchell and
Bennett 1983). From this ore, an estimated 340,000 tons of lead, 300,000 tons of zinc, 1,800
tons of copper, 600 tons of silver, and 4 million tons of tailings were produced (Mitchell and
Bennett 1983; SAIC 1993). Some of the ore mined in the Ninemile Creek drainage was
extracted and milled in either the Beaver Creek drainage or the Canyon Creek drainage (Ridolfi
1998).

Mills were constructed along Ninemile Creek to concentrate the ore before its shipment to
smelters. The concentration process required large volumes of water and resulted in the
generation of fine dust and tailings. Locating mills along the creek provided the water needed to
operate the mills and a convenient disposal method for the tailings produced by the concentration
process. When the creek flow was insufficient to transport all of the tailings downstream, the
mills sometimes had railroad cars carry the coarse tailings as much as 100 miles away to be used
for ballast under railroad tracks and ties; sometimes the tailings were used as fill material (Quivik
1999). Prior to 1965, all of the mills along Ninemile Creek discharged most, if not all, of their
tailings to the stream. By 1968, all the mills impounded their tailings (Stratus 1999). Figures in
Section 4 show the location of some of the mines and mills that historically operated in the
Ninemile Creek watershed.
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2.1.6.1 Mines

The mines that operated in the Ninemile Creek watershed for which ore production was recorded
are listed in Table 2.1-1. This table includes the production years of the mine, estimated volumes
of ore and tailings produced as a result of the mining activity, and the segment hi which the mine
is (or was) located. Additionally, some mining operations were carried out at more than one
location, occasionally in more than one segment or even more than one watershed. The ore
production listed in Table 2.1-1 is the total production for all mining operation.

2.1.6.2 Mills

Table 2.1-2 lists the mills that operated in the Ninemile Creek watershed for which there are
records. This table includes the operating years of the mill and a summary of mill ownership,
and the segment in which the mill is located. Not all mills are listed because records were not
available for all mills.

2.1.7 Mine Workings

The primary permeability of the bedrock in the Ninemile Creek Watershed is low. Secondary
permeability features such as fractures, faults, and mine workings control groundwater flow in
the bedrock aquifer. This section describes these secondary features that affect the hydrogeology
of the bedrock aquifer. Faults may also influence groundwater movement by offsetting the
different soil and bedrock types and by affecting the bedrock configuration.

Underground workings in many mines are very extensive and act as collection and distribution
systems for groundwater. Many adits and tunnels in the watershed act as discharge points for
groundwater. The adit drainage discharges directly to surface water or infiltrates waste rock piles
before discharging to surface water from seeps (SAIC 1993). The mine workings and any noted
mine drainage in each segment of the Ninemile Creek Watershed are described in the following
subsections.

2.1.7.1 Segment NMSegOl

There are six mines within segment NMSegOl. The mine workings are located in the headwaters
of the East Fork Ninemile Creek. Seeps, springs, and other discharges associated with these
mines drain to the East Fork Ninemile Creek. Three adits are known to discharge mine waters to
the surface water: Sunset Tunnel, Little Sunset Mine, and an unnamed adit near the Guelph
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Shaft (Ridoifi Engineers 1998). No other information about drainage from specific mines within
NMSegOl was found in the literature on Ninemile Creek.

2.1.7.2 Segment NMSeg02

There are 18 mines within segment NMSeg02, The mine workings are located along Lower East
Fork Ninemile Creek. Seeps, springs, and other discharges associated with these mines drain to
East Fork Ninemile Creek.

In November 1997 and May 1998, mine drainage was observed flowing from the Interstate No. 4
adit and measured by URS at rates of 19 and 15 gpm, respectively. Mine drainage and surface
water from two side draws infiltrate a portion of the waste rock pile at the Interstate-Callahan
location and subsequently discharge into East Fork Ninemile Creek (SAIC 1993).

Groundwater seeps were noted at the Rex Mine and Mill site (Rex No. 2). The seeps are thought
to be caused by mine drainage and surface water infiltrating a waste rock pile and tailings pond.
The seeps emerge from the toe of the tailings pond (SAIC 1993).

Drainage to the tailings pile from the main adit at the Success No. 3 Mine was measured at
approximately 3 to 5 gpm in 1993 (SAIC 1993) and 16 gpm hi June 1997 (Balistrieri et al. 1998).
Drainage to the tailings pile from a second adit (Alameda adit) located south of Success No. 3

Mine was measured at approximately 2 to 4 gpm (SAIC 1993).

No other information about drainage from specific mines within NMSeg02 was found in the
literature on Ninemile Creek.

2.1.7.3 Segment NMSegOS

There are six mines within segment NMSegOS. The mine workings are located hi the headwaters
of Ninemile Creek. Seeps, springs, and other discharges associated with these mines drain to
West Fork Ninemile Creek. No information on specific discharge locations within NMSegOS
was found in the literature on Ninemile Creek.

2.1.7.4 SegmentNMSeg04

There are 15 mines within segment NMSeg04. The mine workings for five of these mines are
located hi the Blackcloud Creek drainage. Seeps, springs, and other discharges associated with
these mines drain to Blackcloud Creek. The other 10 mines drain to Ninemile Creek.
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Adit drainage was specifically noted from three of the mines in NMSeg04: Dayrock Main Level,
Duluth Mine, and Silver Star Mine. No other information on specific discharge locations within
NMSeg04 was found in the literature on Ninemile Creek.

2.2 HYDROGEOLOGY

The hydrogeology of the Ninemile Creek Watershed can be divided into two main aquifer
systems: the bedrock aquifer and the shallow alluvial aquifer. The hydrogeologic conceptual
model for the Ninemile Creek drainage is an alluvial valley with a single, discontinuous,
unconfined alluvial aquifer underlain by the nearly impermeable bedrock aquifer.

The bedrock aquifer within the Ninemile Creek Watershed consists primarily of the sedimentary
formations of the Precambrian Belt Supergroup. The rocks are predominantly quartzites,
dolomites, and argillites (Hobbs et al. 1965). In general, the bedrock has very low primary
permeability. Secondary features such as fractures, faults, or mine workings increase the
permeability and likely control groundwater movement through the bedrock aquifer.
Section 2.1.7 lists the mine workings that may have some influence on groundwater.

The alluvial aquifer is composed of naturally occurring sediments, waste rock, and tailings from
mining operations. Past erosion of upstream tailings sources has resulted hi transport and
redeposition of tailings throughout the floodplain of the Lower East Fork and the main stem of
Ninemile Creek (Ridolfi Engineers 1997). In general, alluvium thickness increases from the
headwaters of Ninemile Creek toward its confluence with the South Fork (Box 1999).

2.2.1 Aquifer Parameters

Aquifer parameters such as hydraulic conductivity are generally obtained by performing multi-
well aquifer tests or single-well slug tests. In December 1999, as part of the RI, slug tests were
performed in three monitoring wells (locations NM441, NM442, and NM459) to estimate aquifer
characteristics of the shallow alluvial aquifer(s). Although slug tests are a valuable tool for
estimating aquifer parameters, it is important to note that they provide estimates for only a small
volume of aquifer material around the well and the section of aquifer where the wells are located.
In addition, because the monitoring wells were screened over their entire length, the estimated
hydraulic conductivities should be considered as estimates of the average conductivity of all the
materials encountered over the screened interval.
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The hydraulic conductivity values were derived using the solution developed by Bouwer and
Rice (1976). The hydraulic conductivities ranged from 90 to 120 feet/day (Table 2.2-1) and are
typical of silty sand and sand materials (Freeze and Cherry 1979). The locations of the
monitoring wells are shown in Figure 2.2-1. It should be noted that these three wells are all
located in, and are representative of conditions in segment NMSeg04.

2.2.2 Flow Rates and Gradient

Based on the findings at similar watersheds, it can be assumed that the overall groundwater flow
direction in the Ninemile Creek Watershed is downstream paralleling Ninemile Creek. There is
no specific information regarding groundwater flow rate or direction for three of the four
segments of Ninemile Creek. However, at least one groundwater study was performed hi
segment NMSegOS.

In October of 1997, four monitoring wells were installed in the tailings pile in the southwest
corner of the Interstate Mill site (Golder and Associates 1998) (Figure 2.2-1). Water level
elevations were recorded in all monitoring wells at the Interstate Mill site on October 24 and
November 25,1997. Approximate groundwater contours indicate that groundwater flows from
the hill slope toward East Fork Ninemile Creek (Golder and Associates 1998). Because
remediation work performed at this site has likely altered the shallow groundwater flow system,
these groundwater investigation data are not presented. However, the current groundwater flow
direction is probably still from the hill slope toward the creek.

2.23 Surface Water/Groundwater Interaction

2.2.3.1 Segment NMSegOl

There is little interaction between the groundwater and surface water in segment NMSegOl
because the creek (East Fork Ninemile Creek) is cut into the bedrock in a narrow valley with a
few small, discontinuous areas of alluvium along the stream channel. The shallow alluvial
deposits along Ninemiie Creek serve as very localized aquifers and if they are hydraulically
connected to the creek, are capable of taking from or adding to the flow hi the creek. The
interaction between the surface water hi East Fork Ninemile Creek and the groundwater in the
shallow alluvial aquifers creates some gaining or losing reaches that are not well-defined in any
of the reports for the Ninemile Creek Watershed. Due to the limited number and extent of the
alluvial deposits in this segment, the extent of groundwater/surface water interaction in terms of
volume is thought to be limited.
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One study identified a specific instance of surface water/groundwater interaction within this
segment. Adit drainage from the Interstate No. 4 adit infiltrates a waste rock pile and
subsequently discharges into East Fork Ninemile Creek (Ridolfi 1997).

2.2.3.2 Segment NMSeg02

Segment NMSeg02 is different from segment NMSegOl in that it contains areas of floodplains
and tailings deposits along the bank of the creek (which constitute the alluvial aquifer in this
segment) that are hydraulically connected and interact with the surface water. In addition,
several mine adits drain either directly to the creek or first through tailings or waste rock piles
and then to the creek. The results of stream gauging Ninemile Creek at the Interstate Mill site
indicate that the creek is losing water to the alluvial aquifer near the millsite (Golder and
Associates 1998).

Direct historical evidence of surface water/groundwater interaction includes the seepage
observed in the fall of 1996 from the base of the Interstate-Callahan tailings accumulation at its
downstream end. As described in Section 1.1, the Interstate tailings were placed in an onsite
repository in 1998, and post-closure monitoring suggests significant decreases in zinc and lead
loading (Harvey 2001). Additionally, mine drainage from at least two of the Tamarack adits and
the Rex tailings dam is known to enter East Fork Ninemile Creek (Gearheart et al. 1999).

Farther downstream, in segment NMSeg02, mine drainage from Success No. 3 and the Alameda
adits are directed to infiltration galleries to prevent leaching through a nearby tailings pile.
However, seeps from the tailings pile are still evident (USGS 1997).

2.2.3.3 Segment NMSegOS

Segment NMSegOS encompasses West Fork Ninemile Creek, which accounts for only about
8 percent of the flow of Ninemile Creek (Ridolfi 1998). As in segment NMSegOl, there is little
interaction between the groundwater and surface water in segment NMSegOS. West Fork
Ninemile Creek is cut into the bedrock in a narrow valley with a few small, discontinuous areas
of alluvium. No major floodplains, tailings deposits, or waste rock dumps are noted along this
segment of the creek. Recent mapping of the floodplain in the lower part of the West Fork
drainage indicate no accumulations of tailings or other mine wastes (Ridolfi 1998).
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2.2,3.4 Segment NMSeg04

Segment NMSeg04 encompasses the main stem of Ninemile Creek from the confluence of West
Fork Ninemile Creek and East Fork Ninemile Creek to the confluence with the South Fork.
Blackcloud Creek is also located within NMSeg04, approximately 2.5 miles upstream from the
confluence of Ninemile Creek and the South Fork. The main stem of Ninemile Creek contains
tailings and floodplain deposits that serve as aquifers and interact with the surface water
(Ninemile Creek). The largest floodplain deposits in this segment are located at the Dayrock
Mine and Mill site and also downstream of the Northside Mine.

Where these areas of alluvial deposits along Ninemile Creek are hydraulicaiiy connected to the
creek, they are capable of taking from or adding to flow in the creek. There are no data available
to indicate what specific interactions are occurring in this section of Ninemile Creek.

2.2.4 Water Quality and Water Chemistry

Eight monitoring wells were installed in the Ninemile Creek Watershed in 1998; the objective of
the investigation was to conduct a detailed investigation of the Rex and Success Mine and Mill
complexes to help characterize the upper part of Ninemile Creek (USEPA 1999). Water quality
parameters (temperature, pH, specific conductance, salinity, turbidity, and oxidation-reduction
[redox] potential) were measured to evaluate changes in water quality in the alluvial aquifer as
groundwater moves hydraulicaiiy downgradient through the Ninemile Creek Watershed. Water
quality data from the 1998 wells in the Rex Reach, Success Reach, and Lower Ninemiie Creek
Reach areas are presented in Table 2.2-2. Water chemistry data (chloride, sulfates, and sulfides)
from the same wells are presented in Table 2.2-3. The 1998 groundwater sampling locations are
shown in Figure 2.2-1.

Two of the eight 1998 wells (locations NM421 and NM423) were dry; therefore, no water
quality samples were collected. At most of the wells, groundwater samples were collected at
different depths in the water column. Unless otherwise noted, the following statements apply to
the groundwater conditions throughout Ninemile Creek based on groundwater sampling at
widely spaced locations:

• Salinity and specific conductance values are typical of freshwater conditions
(Table 2.2-2 and 2.2-3).

» The hydrogen ion concentrations (i.e., pH) within the watershed are commonly
between 5 and 8, In the headwaters area of the watershed along the Rex Reach
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(NM422), the pH is 6.3. Groundwater samples collected at location NM441 on
December 3, 1998, have similar pH values, ranging from 6.14 to 6.16. However,
a pH of 5.43 was detected in an additional sample collected on December 9,1998,
at location NM441. At the Day Rock location (NM442), pH values are more
acidic, ranging from 5.05 to 5.24. Near the Lower Ninemile Creek Reach
(locations NM459 and NM460), the pH values range from near neutral (i.e., a pH
of 7.0) to 7.52 (Table 2.2-2).

• The redox potential, the ability of a specific groundwater environment to bring
about any oxidation or reduction process, indicates an oxidizing environment at
all groundwater sampling locations (Table 2.2-2).

• Groundwater typically displays low turbidity in samples collected from
appropriately constructed monitoring wells (Table 2.2-2).

• Sulfides are generally not present at detectable concentrations. Chloride ranges
from less than 250 to 13,600 ug/L and sulfates range from approximately 19,000
to 488,000 ug/L (Table 2.2-3).

2.2.5 Groundwater Use

Surface water in creeks and groundwater in shallow unconfined alluvial aquifers are potential
domestic water sources in the watershed. Water-rights records indicate that four
groundwater/spring sources in the Ninemile Creek Watershed are used for domestic purposes
only. The records also indicate that 10 surface water sources and 5 groundwater/spring sources
in the watershed are used for domestic purposes or irrigation (IDWR 1996).

2.3 SURFACE WATER HYDROLOGY

Surface water hydrology of Ninemile Creek, a tributary to the South Fork Coeur d'Alene River,
is described in this section. The Ninemile Creek Watershed has a drainage area of approximately
11.6 square miles with approximately 9.5 miles of mapped channel length and a drainage density
of 0.8 miles per square mile.
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2.3.1 Available Information

The available hydrologic information for Ninemiie Creek includes U.S. Geological Survey
(USGS) stream flow data for Ninemiie Creek for water year 1999, climatological data for
Wallace, ID, and instantaneous discharge data from a variety of consultants from 1991 to 1999.
In addition, historical USGS discharge data is available for Placer Creek, of similar size and near
Ninemiie Creek.

The USGS began reporting stream flow discharge data from USGS station number 12413130,
Ninemiie Creek, above mouth at Wallace, ID, on October 1,1998 (USGS 2000a). This station is
located at the downstream end of NMSeg04. This station records water stage at 15-minute
intervals. Discharge is calculated from the stage data based on a rating curve developed for the
specific gage. The rating curve is developed through time by measuring discharge at known
stages to relate stage to discharge. Once a rating curve is developed, a discharge can be
calculated by comparing a known stage to the rating curve. One complete year of discharge data,
water year 1999, is available for Ninemiie Creek at Wallace at this tune. Water year 1999 ran
from October 1,1998 to September 30,1999. Precipitation data from the Western Regional
Climate Center (WRCC) station at Woodland Park were collected for the same period (WRCC
2000). This precipitation gage is the nearest gage to Ninemiie Creek. The hydrograph and
precipitation data are presented in Figure 2.3.1-1, The maximum discharge recorded during
water year 1999 was 133 cubic feet per second (cfs) on May 25,1999. The minimum discharge
;?or this period of record was 3 cfs on both December 20 and 21,1998.

In addition to the USGS gage on Ninemiie Creek, the USGS has several gages in the area with
historical streamflow data, most notably USGS station number 12413140, Placer Creek at
Wallace, ID. The Placer Creek gage has a drainage area of 14.9 square miles and a period of
record from November 1967 to September 1995, October 1996 to September 1997, and water
year 1999. This data can be used to estimate historical hydrographs and discharges for floods of
pecific recurrence intervals within Ninemiie Creek.

Tie USGS also has developed a synthetic hydrograph for the East Fork Ninemiie Creek, above
mouth near Blackcloud, ID, Station 12413127 (USGS 2000b), for water year 1999
(Figure 2.3.1-2). This station is located at the downstream end of NMSeg02. To develop this
hydrograph, the USGS measured streamflow at the flow gaging location over a range of water
stages. Twelve measurements were made during water year 1999. These measurements were
correlated to measurements taken at approximately the same time at Station 12413130, Ninemiie
Creek at Wallace. This correlation provided a relationship between discharge at Ninemiie Creek
at Wallace and East Fork Ninemiie Creek near Blackcloud. The relationship was used with the
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continuous streamflow data from the gage at Ninemile Creek at Wallace to develop the synthetic
hydrograph presented as Figure 2.3.1-2 for water year 1999. This method appears to give
adequate results, as indicated by the reported r2 value of 0.77 for the correlation analysis. The
residuals of the correlation analysis are greatest for large discharges (e.g., greater than 50 cubic
feet per second), indicating there may be some uncertainty in the predicted discharge for higher
flows.

Stream discharge measurements were taken in association with water quality sampling events
completed by McCulley, Frick & Oilman, Inc. (MFC), URS, Idaho Division of Environmental
Quality (IDEQ), and USGS. These measurements have occurred since 1991. These data can be
used to evaluate the adequacy of the historical hydrographs developed from the Placer Creek
data. These data are summarized in Table 2.3.1 -1.

2.3.2 Hydrologic Description

The hydrology of Ninemile Creek based on, water year 1999 stream discharge and precipitation
data, and estimates of historical discharge data are presented in this section. Base flow discharge
is estimated at 3 to 5 cfs, maximum discharge is estimated at 970 cfs, and the minimum
discharge is estimated at less than 0.3 cfs. These estimates are based on discharge data from
water year 1999 for Ninemile Creek and historical data from Placer Creek dating from 1967.

2.3.2.1 Historical Description

Continuous data prior to 1999 is not available for Ninemile Creek; therefore, an estimate of mean
daily discharge at the mouth of Ninemile Creek was developed from historical data from Placer
Creek. Mean daily discharge for Placer Creek, water year 1999, was scaled by the ratio of
drainage area of Ninemile Creek to Placer Creek to produce an estimate of mean daily discharge
for Ninemile Creek. The difference between the estimated discharge and measured discharge
was calculated. The hydrographs and difference are shown in Figure 2.3.2-1. The relationships
developed correlates well with base flow and timing of high flow events but does not correlate
well for the magnitude of the high flow events. This method overestimates the peak daily mean
discharge by 133 percent. In order to improve the estimated magnitude of high flow events, the
estimated discharge was adjusted by a multiple of Placer Creek discharge. As indicated in
Figure 2.3.2-1, the difference between the estimated and measured discharge increases with
increasing discharge. When plotted as the difference in discharge verses the discharge in Placer
Creek, a general linear relationship is apparent, Figure 2.3.2-2. This relationship was applied to
the estimated discharge for discharge greater than 6 cubic feet per second to result in
Figure 2.3.2-3. This relationship may be shown as:
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Or

Qninemi!e=0.439Qpiacer

This relationship overestimates the peak mean daily discharge for 1999 by approximately
45 percent, a significant improvement over drainage area ratios alone. To obtain additional
insight into the estimated discharge magnitudes, instantaneous discharge measurements from the
project database for sample site location NM305, near the mouth of Ninemile Creek, were
plotted with the estimated mean daily discharge, Figure 2.3.2-4. Although the discharge
estimates are mean daily and the measurements shown in Figure 2.3,2-4 are instantaneous, this
indicates that the relationship developed to estimate mean daily discharge is reasonable.

This relationship was applied to the entire historical data set from Placer Creek to estimate
historical discharge in Ninemile Creek, Figure 2.3.2-5. The maximum discharge recorded at the
Placer Creek gage is outside the period of record; however, the USGS has estimated this
discharge at 2,200 cfs on February 9,1996. Applying the above relationship results in an
estimate of maximum discharge for Ninemile Creek of 970 cfs. Maximum mean daily discharge
based on this analysis is approximately 540 cfs and summer base flow is 3 to 5 cfs. Minimum
discharge for the period of record is less than 0.3 cfs.

2.3.2.2 Flood Frequency

Because historical discharge data are not available for Ninemile Creek prior to 1999, Placer
Creek historical data were used to estimate flood frequency for Ninemile Creek. A flood
frequency analysis was completed for Placer Creek and the relationship developed to estimate
mean daily discharge from Placer Creek discharge was applied to estimate discharges with
specific recurrence intervals.

Peak annual discharge for Placer Creek for the period of record were used with the USGS
computer program PEAKFQ2.4 (USGS 1998) to calculate the discharge and 95 percent
confidence intervals at various recurrence intervals. PEAKFQ2.4 performs the flood frequency
calculations based on Bulletin 17B, from the Interagency Advisory Committee on Water Data
(USGS 1982). These values were scaled with the relationship developed for mean daily
discharge to obtain an estimate of discharges of specific recurrence intervals for Ninemile Creek,
Table 2.3.2-1. The bankful discharge, the approximately 1.5 year event, is estimated to be
approximately 110 cfs.
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2.3.2.3 Water Year 1999

Total annual average precipitation at the WRCC Wallace at Woodland Park Station for the
51 year period of record is 37.7 inches while for water year 1999 the total precipitation was
39.8 inches. Total annual average snowfall for the WRCC station is 85.1 inches while for water
year 1999 the total snowfall was 82.2 (WRCC 2000). While these comparisons do not address
monthly variations in precipitation, they do indicate that the water budget for water year 1999
was typical.

The mean monthly flows for Ninemile Creek at Wallace, mean monthly precipitation (rain and
snow water content), and total snowfall at the WRCC station at Wallace, Woodland Park are
summarized in Table 2.3.2-2. Table 2.3.2-2 and Figure 2.3.1-1 indicate the majority of
precipitation, 83 percent, occurred from October to March. Much of this precipitation was in the
form of snow and did not run off into the channel immediately.

As indicated in Table 2.3.2-2, stream discharges remained relatively low through February 1999.
Small increases in discharge are noticeable in response to precipitation events in Figure 2.3.1-1
through the middle of March, 1999. However, daily mean discharges did not exceed 20 cubic
feet per second.

The majority of discharge in Ninemile Creek during water year 1999 was produced during
spring. The increase in discharge during the spring is attributed to increased runoff caused by
snowmelt. Maximum daily temperature and mean daily discharge for water year 1999 are
presented in Figure 2.3.2-6. This figure indicates that three periods of increased runoff occurred
in mid to late March, mid to late April, and late May to late June, of water year 1999. Increased
temperatures over these periods melted much of the snow in the upper watershed. Rain on snow
also contributed to these increased discharges as indicated in Figure 2.3.2-6.

In summary, water year 1999 was typical from a total snowfall and total water budget
perspective in the Ninemile Creek Watershed. Runoff from spring snowmelt dominates the
surface water hydrology. Variations in snowfall, temperature, and rainfall from year to year will
influence the peak discharges.
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Daily Total Precipitation at Woodland Park and Daily Average Discharge
for Ninemile Creek Near Wallace, USGS Station 12413130
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USGS Synthetic Hydrograph, East Fork Ninemile Creek Near Blackcloud, Station 12413127,
Water Year 1999

60.0

0
9/12/98 11/1/98 12/21/98 2/9/99 3/31/99 5/20/99 7/9/99 8/28/99 10/17/99 12/6/99

REGIOIMB

027-RI-CO-102Q
Cow cTAJene Basin RI/FS
Rl REPORT

Doc Control: 4162500.6615.05.8
Gererafai: 1

Ninemis Greek Seites
07/13AJ1

Rgure2.3.1"2



Ninemile Creek Measured Discharge and Estimated Discharge From Placer Creek
Water Year 1999
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Placer Creek Discharge Versus Difference of Estimated and Measured in Ninemiie Creek,
Water Year 1999
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Synthetic Hydrograph, Mean Daily Discharge, Ninemile Creek at Mouth, Calculated from
Placer Creek Gage Data, Water Years 1968 to 1999
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Daily Maximum Temperature and Daily Average Discharge
for Ninemile Creek Near Wallace, USGS Station 12413130
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Table 2.1-1
Mines in the Ninemile Creek Watershed

. CSM '
Segment

Production
;^Year$* •

"Ore ,
JStttir

Estimated
^tailings,;
Produced''

•';••: ><

NMSeg04 California 1902-1925 49,079 Blackcloud/Marsh 41,945 Records indicate that production began at the California Mine by 1902. Little
information is available about the mine's operation during the early part of the
century. By 1930, the mine had been incorporated with the Dayrock property.
Ore from the California mine was shipped to a custom mill owned by the
Marsh Mining Company (Ridolfi 1998).

NMSeg04 Dayrock 1924-1974 1,276,488 Dayrock, Hercules
(Wallace)

1,121,575 The Stratton Mines Company was incorporated in 1924, in response to an
important lead-silver discovery that was made along Ninemile Creek during
the latter part of 1923. The Day interests soon acquired control of the new
company (Quivik 1999). The mine shipped its first car of ore in 1924 and
railroad facilities were installed in 1927 (Ridolfi 1998). In 1928, the Dayrock
Mining Company succeeded Stratton Mine Company in title to the Stratton's
mines (Quivik 1999). By 1930, the California and Monarch mines were
incorporated with the Dayrock. Ore from the mine was shipped to the
Hercules Mill near Wallace, until 1941 when the Dayrock Mill was
constructed. In 1949, the mine began using the sand fraction of its tailings as
backfill within the mine. Fine tailings were discharged to Ninemile Creek
until a tailings impoundment was constructed in 1968. The mine continued to
operate until 1977 (Bull 1999).
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Table 2,1-1 (Continued)
Mines in the Ninemile Creek Watershed

CSM
Segment

NMSeg02

NMSeg04

Mine

Interstate-
Callahan

Monarch

Production
Y«*r»"

1906-1977

1904-1942

Ore
(tons)

1,432,619

58,840

Mill

Interstate-
Callahan, Galena

Blackcloud/Marsh

Estimated
Tailings

Produced*
, (tons)

1,039,087

52,053

• • • ' • ' . - , . ' • • ' • " ' : • ' • ' < . , . : ' > - V ; • ' - : v •
, ' . * , . • • «''..' . '.'-, . . ' • " . . , >-.. ' :, »'.' ,i. M : " >• i :

• ' • . . ' .. :. |, : :., .;".^[.'. V - ' . , : , '. '•'.•?,'•'.'•, •'•' ( '•$'.-[* ;;':'
• • / • •'<*•',•* .'• ... , ..v'i - :.:"t.^*iimisiiti'.^i.;'*i"^WV.U*,¥
The Interstate-Callahan Mine was the largest producer in the Ninemile Creek
drainage, accounting for 30 to 40 percent of overall production. The mine
began shipping ore in 1906, The mine was primarily a zinc producer, which
was known to have the highest-grade zinc in the drainage. In 1915, the
Interstate-Callahan was the largest producer of zinc in Idaho. The mine was
operated sporadically through the 1920s, mostly by lessees. After 1945,
operation of the mine was conducted through the Carlisle Mine located on
Beaver Creek. The Interstate-Callahan and several other mines were later
consolidated to form the Monitor Mine. Operations at the Monitor were
discontinued in 1977(Ridolfi 1998).

Records indicate that production began at the Monarch Mine by 1904, Little
information is available about the mine's operation during the early part of the
century. By 1930, the mine had been incorporated with the Dayrock property.
Ore from the Monarch Mine was shipped to a custom mill owned by the
Marsh Mining Company (Ridolfl 1998).
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Table 2.1-1 (Continued)
Mines in the Ninemile Creek Watershed

CSM
Segment Mine

Production
,- Years"'::

Ore
(tons) Mill

Estimated
Tailings

Produced}1

,:.;. (tons)]

NMSeg02 Rex 1905-1949 154,441 Rex, Old Rex
(16tol)

134,813 In October 1904, the Rex Mining Company was incorporated. The company
took over control of the Sixteen-to-One Mine and Mill (formerly the Custer
Mill). Improvements were made to the mine and mill, and operations began
1905. About 1916, the mine and mill were transferred to the Rex
Consolidated Mining Company. During the same year the company
purchased six claims adjoining the Rex property. The mine was closed in
1917 due to a fire. The property was operated intermittently by lessees during
the 1920s and by 1927 the property was under control of the Delaware Mines
Corporation. During this time, some of the ore removed from the Rex was
treated at the custom Hercules flotation mill. In 1930, the Associated Mine
Company took over the property and in 1938 ownership was transferred
again, to the Callahan Mining Company (Quivik 1999). In the late 1930s, the
Rex workings were connected to the Red Monarch Mine on Beaver Creek.
Mine operations ceased by about 1955, except for some activity by lessees
(Ridolfi 1998).
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Table 2.1-1 (Continued)
Mines in the Ninemile Creek Watershed

CSM
Segment

NMSeg02

NMSegOl

f

••Mtote • '

Success
(Granite)

Sunset

Production
. Y«*r*V • '

1905-1952

1913-1976

• 1 *CfoS ' i
(tons)

789,704

355,032

. . • • / • , . ,
" : Mil •' , • . . ' •

Success, Granite

Golconda

Estimated
Tailings

Produced11

(ions) i
665,798

302,863

., . • , - . , . . . ; , ; . . . . . .. ,, •; , . . . f. ,

. "'.''' ,(' ''•':':\fr , ' . : '.•,':'. •' "' ,":""V.<; ; .> , • ' ' • • ' • , i ' 1 , - . '!::, •'• ' ! ] ' ' • '

?;' •..;;;.•*.•• : / ' . ' : ' ' I. ̂ ' l£ !̂-,-̂ ;î
' ; " '•• '• lV'. ', •:"• ' i'"' 1 : '•:',', r.:$',:'"::-; ̂ ;Cf^SlenS\l'HI*|:^%^:'̂ ^Vla?'l '̂ *' •' '•»
Operations began at the Granite Mine in 1885. Production records for the
mine have been traced back to 1905, when the mine was renamed the Success,
However, the Granite Mill was in operation by 1889, so it is likely that the
mine was a producer prior to the time indicated by available records (Ridolfi
1998). Prior to 1905, the ore removed from the Granite was difficult to treat
profitably. After experimenting with the ore, H. F. Samuels found that he
could profitably treat the ores with a new process. Soon after, Samuels and
several others formed the Success Mining Company and production began on
a new mill. In October of 1905, the Success shipped the first load of zinc
concentrates from the Coeur d' Alene. The mine was operated sporadically
until July 1926, when all underground equipment was removed (Quivik
1999). It continued to be operated by lessees until its final shutdown in 1956
(Ridolfi 1998).

Workings associated with the Sunset Mine are located near the headwaters of
the East Fork Ninemile Creek and within the Beaver Creek drainage to the
north. A 1941 report by Gage reports that production from the mine during
the early 1940s was being removed through the Beaver Creek workings
(Ridolfi 1998).
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Table 2.1-1 (Continued)
Mines in the Ninemile Creek Watershed

CSM,
Segment

Production
i Years": [:

i ,
(ionisj

Estimated
Tailings

Produced*
:: i:-,

NMSeg02 Tamarack-
Custer

1912-1922 845,842 Old Rex (16 to 1),
Frisco

703,065 Records indicate that the original Tamarack and Chesapeake Mine began
production in 1905. In 1912, the property was combined with the nearby
Custer property (production at the Custer Mine is reported as early as 1888
[Quivik 1999]), and the Tamarack and Custer Consolidated Mining Company
was formed. During the same year, the mine was connected via an aerial
tramway to the old Rex Mill at Sunset, which allowed production at the mine
to expand. Later an additional tramway was constructed to carry ore to the
Frisco Mill on Canyon Creek for flotation treatment. In 1922, use of the
tramways was discontinued when the mine was connected via underground
workings to Canyon Creek. The mine continued to be operated from Canyon
Creek until its closure in 1949. It is estimated that approximately 30 percent
of the mine's total production was removed from Ninemile Creek workings.
The remainder of the mine's production was removed through and processed
within Canyon Creek (Ridolfi 1998). __ ____________

"Represents years for which production was estimated. Mine may have operated over a longer time period.
""Estimated tailings produced by each mine were not necessarily disposed of within the reach where the ores were mined.
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Table 2.1-2
Mills With Documented Operations in the Ninemile Creek Watershed

^i-""Mfflv^;.;:?;:
Custer/Sixteen-to-
OneRex

Black Ctond/
Pittsburg/Marsh

Success

Interstate-
Caiiahan

Spokane Metals
Recovery
Company

Dayrock

V^CSM^;':
Set»e»t

NMSeg02

NMSeg04

NMSegOl

NMSeg02

NMSegOl

NMSeg04

«Ope»aMff
• yewi1----,':

1891-1918,
1943-1963

1898-1918

1905-1927

1913-1923,
1940-1949

1918

1941-1965

•v-i.' *~:." .V"-.;~ ""- ; " " " ' ; -".•";-----.- — • • ' :
\~.v-:- -" -̂.---̂ -.OtwenWi* •

J.M. Porter, C.D. Porter, Peter Porter,
W.H, Claggert, W.H. Taylor; John
Finch, Amasa Campbeii; Rex Mining
Company, Theodore Andersen; Silver-
Lead Company; Tamarack and Custer
Consolidated Mining Company; Rex
Consolidated Mine Company; N.C.
Sheridan; Delaware Mines Corporation;
Associated Mines Company; Callahan
Mining Company; Cailahan
Consolidated Mines Company; Bill
Kennedy, Herb Zanetti

Wallace Mining Company; James Viles,
Jr.; California Consolidated Mining
Company; Heinz Lead & Silver Mining
Company/Pittsburg Lead Mining
Company; Marsh Mining Company;
Consolidated Marsh Mines Company;
Hecla Mining Company; Dayrock
Mining Company

Success Mining Company; Duluth

Consolidated Interstate-Callahan Mining
Company; Caliahan Zinc-Lead
Company, Galena Mining Company;
Zanetti Brothers

Spokane Metals Recovery Company

Dayrocfc Mining Company

CoaiaieBtt

Ore conveyed via tramway 2 miles from
mine to mi!!. The mill operated
intermittently between 1891 and 1918.
By 1927, al! equipment had been
removed. In 1943, the CaJJahan
Consolidated Mines Company built *
flotation mil! closer to the mine
{approximately 450 feet from the
opening); this new mill was also called
the Rex Mill.

Ore conveyed via aerial tramway H mile
from mine to mi!!. The mil! operated
sporadically between 1898 and 1918. It
was purchased by the Dayrock Mining
Company in 1930 but was never
reactivated. By 1949, the mi!! buildings
were no longer standing.

The mil! operated only intermittently
from 1919-1927. Disassembiy of the mil!
began in 1927 and was completed in
1930.

Ore conveyed via aerial tramway Vi mile
beiow the mine opening. In 19! 9, two
sorting plants were built, one at the mine
site to remove waste and one at the mil! to
separate first-ciass ore for direct
shipment. The mi!! was permancntiy
closed in 1923 and destroyed by 1940
when a coarse jigging plant was
constructed at the milisite by the Zanetti
Brothers. By 5949, ali buildings were
removed from the millsite and the entire
property was demolished by 1961.

The mill was constructed to treat tailings
and was located 3'/4 miies from Wallace,
just beiow the large tailings dump
generated by the Rex Mill. The mil!
burned late in 1918 and was never re-
built.

The mi!i operated at reduced capacity
from 1958-1965 due to low meta! prices.

•Quivik 1999
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Table 2.2-1
Slug Test Results for Ninemile Creek Watershed

Apparent Hydraulic
.- - Conductivity"

'

NM441 R2 [90]

NM442 Rl 110

R2 120

NM459 Rl 100

R2 110

"Hydraulic conductivity value represents average over the interval—saturated thickness above bedrock.

Notes:
Hydraulic conductivity estimated by Bouwer and Rice method using AQTESOLV 2.5 (Bouwer and Rice 1976).
Values in brackets represent poor quality. Water level measurements taken just after the slug had been removed.
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Table 2.2-2
Water Quality Parameters in 1998 Wells in Ninemile Creek Watershed

_&£*;---•- '.. ' *

Location
*3D
NM422
NM441
NM441
NM441
NM441
NM442
NM442
NM442
NM442
NM459
NM459
NM459
NM459
NM460
NM460
NM460

Sampling
Bate

12/01/98
12/03/98
12/03/98
12/03/98
12/09/98
12/03/98
12/03/98
12/03/98
12/09/98
12/02/98
12/02/98
12/02/98
12/09/98
12/02/98
12/02/98
12/02/98

-^Dtftt'-T:;
?{fe*t below -
top of cuing)

20
11.55
17.35
51.4?
17.8
9.03
15.03
38.92

16
6.4
12.4
27.8
NR
2
8
31

Temperature
<*Q
5.8
8.7
8.4
8.1
8.6
8.7
8.2
8.9
8.9
6.7
6.8
7.4
6.5
6.6
6.3
6.5

pH~
6,3

6.14
6.16
6.14
5.43
5.05
5.1

5.02
5.24
7.09
7.09
7.2

7.27.
7.48
7.49
7.52

Specific
Condnciance

{pSfc») ~
0.087
0.222
0,25!
0.258
0.095
0.677
0.688
0.727
0.0485
0.248
0.247
0.293
0.29
0.385
0.38
0.383

Salinity
(ppb)

0
0
0

0.01
0

0,02
0.02
0.03
0.01
0
0

0.01
0.01
0.01
0,01
0.01

TarfcWHy
<ISTU»}-:

3
7
12
44
242
0
0
0
0
-4
-5
2
0
1
0
1

, Oxidation-
Reductioa ;
Potential.,

(raiiifroHsH
273

559.1
255.2
255.4
258,1
257.7
265
268
267
284
263
263
347
149

161.3
227.6

Notes:
Water quality parameters could not be measured at location NM444 because of insufficient sample volume,
jtS/cm - microsiemen per centimeter
NR - not recorded
NTU - nephelometrie turbidity unit
pph - part per hundred
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Table 2.2-3
Water Chemistry Parameters in 1998 Wells in Ninemile Creek Watershed

llftLbcatto^ilg'

NM422
NM441
NM441
NM441
NM441
NM442
NM442
NM442
NM442
NM444
NM459
NM459
NM459
NM460
NM460
NM460

::"-~:r: ̂ :':----̂  1';5̂ î*̂ -;̂/HfStoafl^tog^
:::5Sî t̂ 31ia|

12/01/98
12/03/98
12/03/98
12/09/98
12/03/98
12/03/98
12/03/98
12/09/98
12/03/98
12/01/98
12/02/98
12/02/98" -
12/09/98
12/02/98
12/02/98
12/02/98

'i-saDepth-:,:;,-::,!;,..
•---«&% %-;- ~*$x~-.- *̂ -.v...... "••.,?-t$z ;?A%;•^I:(*»ft:-bf|w5p
;̂ *0|>̂ i;<iSl̂ |!§,

16
12
18
18
43
9
15
16
32
78
6.4
12.4
13
2
8

31

i-lSdffilPB
>>%-. ,i fo.; •/», .Sft .isaSSff,
;;J;5jif(plg^T':;3

238
4,000
3,000
3,500
4,000
10,000
9,000
5,810
9,000
662
670
677
619

8,550
10,000
13,600

:.:̂ .isdtt&S^?;r^<»>t;t
19,500
57,000
58,000
25,500
74,000

260,000
290,000
180,000
310,000
488,000
23,500
25,000

- -21,800
18,800
19,100
20,200

••'•;. ••••;•,,;.„£....•;_.-;;. -."if

•^•^SvA&SttS'"''^'.•--:4:&pf;":j||
200 U

1,000 U
1,OOOU
200 U

l.OOOU
1,OOOU
1,000 U
200 U

1,OOOU
200 U
698

200 U
200 U
200 U
200 U
200 U

Note:
U - not detected

W:\02700\0106.012\CSM Unit IttJpper Watersheds\Ninemi!e\Section 2.0.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No, Q27-RI-CO-102Q

Part 2, CSM Unit 1
Ninemile Creek Watershed

Section 2.0
September 2001

Page 2-36

Table 23.1-1
Summary of Discharge Data From Project Database

Segment/

NmSegOl
NmSegOl
NmSeg02
NmSeg02
NmSeg02
NmSeg02
NmSeg02
NmScg02
NmSeg02
NmSeg02
NmSeg02
NmScg02
NmScg02
NmSeg02
NmSeg02
NmSegOS
NmSeg04
NmSeg04
NmSeg04
NmSeg04
NmSeg04
NmSeg04
NmSeg04
NmSeg04
NmSeg04
NmSeg04

kfio!
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM

SoaS
289
290
8

100
291
292
293
294
295
296
297
298
412
435
440
299
13

300
301
302
303
304
305
443
448
458

I i?5f**^^ t̂oSc^
MFG, URS
URS
MFG
USGS
IDEQ, MFG, URS, USGS
URS
IDEQ, MFG, URS, USGS
URS
IDEQ, MFG, URS, USGS
IDEQ, MFG, URS, USGS
MFG, URS
IDEQ, URS, USGS
URS
URS
URS
MFG, URS
MFG
URS, USGS
MFG, URS
URS
IDEQ, MFG, URS, USGS
URS
IDEQ, MFG, URS, USGS
URS
URS
URS

Readings
4
2
2
1

44
3
33
3
27
61
4
54
1
2
1
4
1
3
4
3
47
2

103
1
1
1

Beginning

05/16/9!
11/13/97
05/16/91
05/23/99
05/16/91
11/13/97
05/16/91
11/13/97
05/16/91
05/16/91
10/04/91
10/27/93
11/15/98
11/15/98
12/06/98
05/16/91
10/04/91
11/11/97
05/16/9!
11/11/97
05/16/91
11/11/97
05/15/91
12/06/98
12/06/98
12/06/98

§»«tef"
05/14/98
05/14/98
10/04/91
05/23/99
11/15/98
11/15/98
1 III 5/98
1 1/15/98
11/15/98
12/06/98
12/06/98
09/01/99
11/15/98
11/16/98
12/06/98
05/14/98
10/04/91
05/23/99
05/15/98
12/06/98
05/14/98
05/15/98
09/01/99
12/06/98
12/06/98
12/06/98

IMKta^-
0.2
0

2.2
38

0.0422
0.095
1.24

0.027
1.93
1.48
2.2
1.9

2.51
1.886
2.93
0.43
3.37
0.906
2.32
0.53
2.24
6.97
3.2

6.34
6.46
10.21

Maximum
Discharge

18.1
0.38
33.5
38

69.3519
4.22
70.78
0.137

87.9794
67.657

31.8
55.6
2.51
2.42
2.93
3.S

3.37
5.6

39.2
2.19

62.71
32,3
123

6.34
6.46
10.21

V f

Uafti
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs

Notes:
IDEQ - Idaho Division of Environmental Quality
MFG - McCuiley, Frick & Oilman, Inc.
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Table 2.3.2-1
Estimated Recurrence Intervals, Ninemile Creek
Based on Placer Creek Annual Peak Discharge

; ̂ Recurrence
|3^IntervalK:-'-;;
^:-::-- -*: ....... • . - ... f&.fgssp.

;'v.r?{Yeai^s-:f:
2
5
10
25
50
100

.•;•; -^m flEsGma^mt^t^m 2*'|9S
^•:ff-?3^^^^3^^Js&) "_ ?"S;::M
''•^^:^'^e^KM<^!&M&'9^

162
285
391
536
663
799

T*JLqwer 95 Percent ;
:. ? Confidence Interval .
-•-«A'«if::;{cM;'' '^-""^

132
233
303
404
487
571

, Upper 95 Pejrcent ?
• Confidence Interval

. ' .- " . ( f«fcj" ' : r" .- '^
202
378
540
799
1036
1313
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Table 2.3.2-2
Precipitation Summary and Discharge Comparison for Ninemile Creek Water Year 1999

Wallace Woodland Park, Idaho
NOAA Cooperative Station 109498

Climate Indicators •:, ^«*.i''i-*<?ipf^';^.^'vj;e4.^» >t>^vr"-*$?«'y*'*i<?>--''<>i -r> v;§j.irft^%*^>^*.9;^^w"^ufl^,*y'̂ -v™i|«pi^ fflj$$f$j$j$$j^S&
-•. : ':•- '- ,•:.„; .,̂ :;::ndiOci,,̂ M^3^^^^

Total Precipitation (in.)
Total Snowfall (in.)
Average Precipitation for
Period of Record (in)
Average Snowfall for Period of
Record (in)
Mean Monthly Discharge (cfs)

1.2
0.0
2.9

0.5

3.6

9.7
6.3
4.9

8.3

5.3

6.9
8.7
5.2

22.6

7.5

4.7
18.9
5.0

24.0

10.1

6.9
26.4
3.9

15.0

9.9

3.5
21.3
3.4

10.5

35.0

0.7
0.6
2.8

2.5

41.7

0.9
0.0
2.7

0.3

46.9

1.8
0.0
2.6

0.0

39.6

0.2
0.0
1.3

0.0

13.8

3.0
0.0
1.4

0.0

7.2

0.3
0.0
1.9

0.0

3.6

39.8
82.2
37.7

83.7

18,7
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3.0 SEDIMENT TRANSPORT PROCESSES

The physical processes of rain falling on soil, runoff from snowmelt or precipitation, channel
bank and bed erosion, or mass movements incorporates sediment into streams of water. Water in
streams transports, deposits, and sorts the delivered sediment based on the size and quantity of
sediment, stream energy, and discharge.

Sediment transport by streams is a natural process; however, human activities such as mining,
logging, road building, urbanization, or land clearing can significantly increase the rate at which
sediment transport occurs. For instance, land clearing provides exposed soil and rock that may
be subject to erosion. Further, this disturbance may decrease the amount of water storage in the
soil, increase runoff rates and provide additional surface water and energy for sediment transport.

The rate at which sediment passes through a cross section of a stream system is referred to as the
sediment yield. For purposes of this report, sediment yield will be referred to in units of tons per
square mile per year. This annual sediment yield may be broken down into components that
describe the method of transport, suspended load and bedload. Suspended load consists of
particles small and light enough to be carried downstream in suspension by shear and eddy forces
hi the water column. Bedload consists of larger and heavier particles that move downstream by
rolling, sliding, or bouncing on the channel bed (Dunne and Leopold 1978).

All sediment motion downstream is dictated by the shear and gravitational forces acting at a
given tune and place within the channel. For sediment transport purposes, gravitational forces
are essentially constant. Shear forces, however, are dynamic through space and time and are
dependent upon the location, depth of water, and slope of the water surface. Sediment transport
occurs at even the smallest of stream channel discharge but the majority of movement occurs
during moderate to high discharge when shear forces are greatest (Leopold et al. 1992).

Sediment derived in Ninemile Creek is transported through the system and into the South Fork.
Sediment sources in Ninemile Creek are rock debris situated adjacent to channels, channel bed
sediment, bank erosion, and road drainage. Based on U.S. Geological Survey (USGS) sediment
transport and stream discharge data, approximately 500 tons of sediment were transported out of
Ninemile Creek in water year 1999. Based on estimates of historical stream and sediment
discharge, this was below average for the period 1990 to 1999. This reduction may have resulted
from the removal of material from the channel and over banks by the EPA, SVNRT, IDEQ, and
Hecla. In this discussion, the available information, analyses, and likely sediment sources are
identified.
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3.1 AVAILABLE INFORMATION

One year of sediment transport gaging data is available for Ninemile Creek. The USGS installed
a stream gaging station (Ninemile Creek above Mouth at Wallace, ID number 12413130) which
began reporting hydrologic data for water year 1999 (October 1,1998 through September 30,
1999) (USGS 2000a). Associated with this gage, the USGS established suspended load and
bedload sampling locations (USGS 2000b). To date, data from seven suspended load and six
bedload sampling events were available from three storm events. The suspended load data were
further divided into sand and silt fractions. The suspended load and bedload sampling events
were completed over a range of stream discharges to establish a rating curve relating sediment
discharge to stream discharge. In addition, sampling was completed on both the rising and
falling limbs of high water events to examine the transport during these differing conditions.
Instantaneous stream discharge was recorded at the time of sampling for use hi rating curve
development.

Mean daily discharge estimates prior to 1999 have been calculated as outlined in Section 2.3.
These estimates were developed based on relationships between the discharge patterns hi
Ninemile Creek as compared to Placer Creek for which discharge data prior to 1999 has also
been collected.

In addition to the gaging data, historical and current aerial photographs are available. For
Ninemile Creek, 1998 photographs by URS Greiner, Inc. (URSG and CH2M HILL 1999), 1991
photographs by U.S. Department of Agriculture (USDA) (USDA 1991), and 1984 photographs
by USDA (USDA 1984) were reviewed.

3.2 ANALYSES

3.2.1 USGS Sediment Gaging Data

The USGS sediment transport data were analyzed in general accordance with the U.S. Army
Corps of Engineers (USAGE) guidance manual for sedimentation investigations (USAGE 1989).
Sediment rating curves were developed by relating measured stream discharge to measured
sediment discharge. These curves integrated with the stream discharge for water year 1999, and
estimates of historical stream discharge, produced estimates of annual sediment yield for
Ninemile Creek. These sediment transport data were further examined to delineate threshold
discharges where different particle size classes become mobile.

W:\02700\0106.012\CSM Unit IXUpper Watersheds\Ninemi!e\S«ctk>n S.O.wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Ninemile Creek Watershed
RAC, EPA Region 10 Section 3.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 3-3

The USGS sediment discharge station on Ninemile Creek is located near the confluence with the
South Fork Coeur d'Alene River, near the downstream end of NMSeg04. As such, these data
represent the sediment yield for the entire Ninemile Creek Watershed. Along Ninemile Creek,
small sediment traps were observed. These could act to modify sediment transport in the creek.

The suspended sediment data are presented in Figure 3.2-1 with rating curves established for the
sand and fine fractions. The stream discharge presented is the instantaneous discharge noted at
the time of sampling. The regression used to establish the curves is a power function that
calculates the least squares fit through the points. The total curve is simply the sum of the fines
and sand fractions. The grain size break between sand and fines is 63 microns.

The relationships indicated on Figure 3.2-1 were integrated with the mean daily discharge data
from USGS station 12413130, Ninemile Creek at Wallace, to obtain mean daily suspended
sediment discharge for water year 1999. Like the original data, sand, fines, and total fractions
were calculated separately. Cumulative sediment discharge for water year 1999 year was
calculated by summing the mean daily discharges. The results are presented in Figures 3.2-2
through 3.2-4. With a drainage area of approximately 11.6 square miles, the total suspended
sediment yield for Ninemile Creek for water year 1999 was approximately 25 tons per year per
square mile. Of that, approximately 11 tons per year per square mile were sand and 14 tons per
year per square mile were fines.

A similar analysis was completed for the bedload sediment data. The USGS provisional report,
titled "Sediment Transport in the Coeur d'Alene River Basin of Northern Idaho" (USGS 2000c),
presents the rating curves and regression relationship for bedload transport in Ninemile Creek.
As with the suspended sediment data, the regression relationship for bedload was integrated with
the mean daily discharge hydrograph to obtain daily and cumulative bedload discharge for water
year 1999. These results are presented in Figure 3.2-5. Annual bedload sediment yield was
approximately 9 tons per year per square mile for Ninemile Creek in water year 1999.

Summing the total suspended load and bedload sediment gives a total sediment yield for
Ninemile Creek for water year 1999 of approximately 34 tons per square mile, for a total of
approximately 400 tons. Water year 1999 appears to be typical, from a water and snow budget
perspective, as discussed in Section 2.3; however, sediment yields can vary significantly from
year to year based on hydrologic conditions, sediment inputs, changing land use, and other
conditions.
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As indicated by the USGS data, the majority of sediment transport occurs during high flow
events. Much larger events are likely in Ninemiie Creek than were observed during water year
1999. During these larger events, increased sediment load should be expected.

Review of Figures 3.2-2 through 3.2-5 indicates the majority of sediment transport occurred
during three distinct periods with approximate dates March 21 to 30, April 18 to May 3, and
May 20 to June 26, 1999. High temperatures, rainfall, and snowmelt caused large stream
discharge during these periods, which is discussed in Section 2.3. These high stream discharges
mobilized and transported the vast majority of the sediment yield for water year 1999. Similar
high sediment transport rates would be expected on an annual basis as snowmelt in the upper
watershed mobilizes and transports sediment through the system.

To estimate sediment transport in years before water year 1999, the estimates of discharge based
on Placer Creek, described in Section 2.3, were integrated with the sediment transport
relationships developed for Ninemile Creek in 1999. The results are presented in Table 3.2-1.
These estimates are probably high because the discharge estimates for Ninemile Creek from
Placer Creek provided in Section 2.3 overestimate discharge by 45 percent for the peak discharge
measured in water year 1999. In addition, extrapolation of the rating curves to stream discharges
greater than discharges that were used to develop the rating curve needed to be employed.
Nevertheless, a wide range of sediment transport quantities is indicated. In this type of analysis
the quantities of sediment transported is directly correlated to the magnitude and duration of
stream discharge. Years with high peak discharge and long duration will produce more sediment
than years with low discharge and short duration. This information is presented in Figures 3.2-6
through 3.2-8. These figures present estimates of cumulative sediment transport (for fines, sand
and bedload, respectively) through time for water years from 1980 to 1999. A wide range of
magnitudes of sediment transport are estimated and in general most of the transport occurs
between February and June during large stream discharges.

During the 1993 and 1994 construction seasons, approximately 150,000 cubic yards of sediment
were removed from the channel and overbank areas adjacent to Ninemile Creek. In addition,
rock groynes and other roughness elements have been constructed to provide energy dissipation
and sediment trapping functions. These activities have likely reduced the quantity of sediment
transport. Roughness hi channels reduces the available energy of a stream to move sediment,
and sediment traps can reduce the available material from transport. Sediment transport during
construction may have been temporarily increased because of equipment in the water. It is
expected that this presumed increase was small because construction activities would be limited
to periods of the year when low water discharge occurs, and the time which equipment would be
used in the water was relatively short.
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To identify stream discharge rates at which different size fractions of sediments are mobilized,
USGS data for calculated daily sediment discharge for bedload (gravel sized particles based on
USGS grain size curves), sand and fines were further examined. For each sediment size class
and estimate of daily sediment discharge, the percent of the mass of total annual sediment for
that size class that was transported by a specific stream discharge (or greater) was calculated.
This percentage verses stream discharge for each sediment size class is presented in Figure 3.2-9.

As indicated from Figure 3.2-9, a stream discharge rate at which 10 percent of the total annual
sediment discharge occurs for sand and fines occurs between approximately 35 and 40 cubic feet
per second (cfs). A stream discharge rate at which 10 percent of the total annual bedload
discharge is approximately 70 cfs. Although this analysis is based on few measurements of
sediment concentration, it provides guidance to discrete discharges when increased sediment
discharge might be expected.

3.2.2 Channel Classification

Channel classifications may provide a level of understanding and description of a channel
behavior. Some channel-classification systems require fieldwork and in depth study while others
only require topographic map and aerial photograph interpretation. The level of information
provided by a classification based solely on topographic map and aerial photograph interpretation
is limited but does provide a basic framework for channel processes and conditions.

Rosgen (Rosgen and Silvey 1996) proposed a classification that delineates channel types based
on plan-view morphology, cross-section morphology, channel sinuosity, channel slope, and bed
features to provide a broad level delineation. Aerial photograph and topographic map
interpretation can be used for this type of classification, Level 1. The Rosgen methodology
builds from this broad classification when combined with more detailed information. The
Rosgen Level 1 classification was used for this study to identify broad reach-level channel
morphologies.

Electronic USGS 7 Yi minute quadrangle maps containing three dimensional topographic data
were analyzed using AutoCAD Land development software. Topographic information and
channel classifications are shown in Figures 3.2-10 through 3.2-13. Plots of channel profile and
slope were produced for each segment of Ninemile Creek, Figures 3.2-14 to 3.2-17. In general,
the divisions between segments were established based on changes in channel type or other
morphologic feature, as such, each segment contains one or two channel types. The channel type
was determined based on channel slope and review of aerial photographs from 1998. Further
description of the aerial photographs, current and historical, is contained in a separate section.
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Channel stationing was established from the confluence of Ninemile Creek with the South Fork
as 100 foot stations upstream from mouth for ease of locating specific features. This stationing is
indicated on Figures 3.2-10 through 3,2-17. This stationing is approximate and is intended for
general locating of discussed areas, more detailed stationing and survey should be used for
precise locating and project construction.

In the Ninemile Creek watershed, three Rosgen stream types occur, Aa+, A, and B. The
following paragraphs briefly summarize these three types of channels and the mapping effort of
channel classification.

Aa+ streams are very steep gradient, greater than 10 percent, well entrenched, and laterally
confined. Sediment supply is often high due to the high energy, steep channel slopes and narrow
channel cross sections. Bedforms associated with this channel type include waterfalls, cascades,
and step-pools. Debris flows often initiate in Aa+ type channels. In Ninemile Creek, structural
control from joints, faults, or bedding may influence the locations of "Aa+" type channels.

"A" stream types are similar to "Aa+" in that similar bedforms and channel characteristics are
common to both types; however, "A" stream types have slopes which range from 4 to 10 percent.
Generally, "A" stream types have high sediment transport potential with little in-channel
sediment storage capacity due to the channel slope. Large woody debris can play a major role in
the bedform and channel stability in "A" type streams.

"B" stream types are moderately steep to gently sloped channels, gradients from 2 to 4 percent.
Faults, joints, and contacts often influence "B" type channels by restricting the development of
wide floodplains. Stream erosion rates, aggregation and degradation rates are generally low.
Lateral movement of "B" type channels is typically low. Rapids and scour pools are typical
bedforms in type "B" channels.

The channel types within Ninemile Creek are identified on the topographic maps, Figures 3.2-10
through 3.2-13. The steep upper channels in NMSegOI and NMSegOS contain Aa-i- channel
types. The lower portion of NMSegOI and all of NMSeg02 contain A channels. NMSeg04
contains type Aa+, A and B channels. Based on this classification and the generalizations stated
above, areas which have the highest potential for sediment (and metals) entrainment into the
surface water are the A and Aa+ stream types in NMSegOI, NMSeg02, and NMSegOS. The B
type channel in NMSeg04 is likely to respond as a transport reach and not contribute as much
sediment to the system as the A and Aa+ channels. Of course, all of the channels have the
potential to contribute sediment and this level of review is intended to a provide broad overview
of potential sediment sources.
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IDEQ developed Rosgen classifications for three reaches in the Ninemile Creek watershed, all
approximately 100 meters in length, under the BURP project (see Figures 3.2-10, 3.2-11, 3.2-13
to 3.2-15). These reaches were selected to be representative of general conditions in that area of
the watershed. All three reaches were classified as Rosgen type A in the BURP studies, which
agrees with the classifications presented here (IDEQ 1998, 1999). Both classifications are
preliminary in nature and are presented here for baseline characterization purposes only. They
are not intended for use in the design phase of remediation planning. Detailed, site specific
hydrologic studies may be needed to guide actual remedial design development.

3.2.3 Channel Descriptions

The 1998 set of aerial photographs by URS Greiner, Inc., and CH2M HILL, the 1991 and 1984
set by USD A, and the topographic maps and profiles presented in Figures 3.2-10 through 3.2-17
were reviewed to further describe Ninemile Creek. This review and interpretation focused on
morphologic features indicating stream instability, channel migration, channel aggregation or
degradation and other features that may contribute sediment to the system. The following
paragraphs provide further description.

3.2.3.1 NMSegOl (Interstate Mine to Headwaters)

NMSegOl has approximately 5,700 linear feet (1.1 miles) of mapped channel as indicated on
Figure 3.2-10. The slope of the channel ranges from 10 to 19 percent and the profile appears
relatively uniform, Figure 3.2-14. The photographic coverage of NMSegOl was limited, the
1998 photographic set covered to station 360+00. The valley bottom is vegetated with conifers
that obscure view of the channel. Little disturbance was observed in the limited review, except
from approximate station 340+50 to 344+00 where unstructured piles of rocky debris has been
placed. The high slope of this reach provides very efficient transport of sediment supplied to the
stream. Likely sources of sediment other than the rocky debris are mobilization of channel bed
sediment, minor bank erosion and sediment from road drainage.

3.2.3.2 NMSeg02 (East Fork Ninemile Creek from Confluence to Interstate Mine)

NMSeg02 has approximately 17,500 linear feet (3.3 miles) of mapped channel as indicated on
Figure 3.2-11. The slope of the east fork in this segment range from about 5.5 to 13.5 percent
and the profile appears to be relatively uniform, Figure 3.2-15. The channel form in NMSeg02
varies from a meandering braided channel to confined and channelized. Rockfalls, rock debris
piles, mobilization of the channel bed material, lateral migration, and road drainage are all
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sediment sources in NMSeg02. Of the four segments in the Ninemile Creek watershed,
NMSeg02 appears to contain the majority of sediment sources.

From the confluence with the mainstem, station 165+00, to approximate station 179+00 the
channel has approximate slope of 5 to 7.5 percent and flows through fluvial sediments from the
east fork. The photographs indicate that the channel has migrated laterally in a braided pattern
through time. Essentially no vegetation is visible growing on the fluvial deposits in the three
years of photographs reviewed. This reach appears to be depositional overall; however,
mobilization of sediment likely occurs when the channel migrates. Likely sediment sources in
this reach are the mobilization of fluvial deposits.

From station 179+00 to 210+00 the channel has approximate slope of 5 to 11 percent and the
valley is about 100 feet wide. Little or no vegetation is visible in the valley bottom in any of the
photographs reviewed. The channel has migrated laterally and is braided in the 1984 and 1991
photographs. The 1998 photographs indicate that remedial actions such as bed controls, and
settling pools have been installed and the braided pattern is not as evident as in the other
photographs. A rockfall on the hillslope west of the channel is apparent in all three sets of
photographs reviewed. Although remedial actions have been taken, this reach has historically
shown indications of lateral migration. As such, the likely sources of sediment from this reach
are mobilization of the channel bed, lateral migration, and sediment derived from rockfalls.

From station 210+00 to 215+00 the channel has an approximate slope of 5 to 7 percent and is
constrained against the west hillslope by structured undifferentiated rock debris apparently from
the Alameda Prospect. The channel through this reach shows a braided pattern in the 1998
photographs. Likely sediment sources in this reach are mobilization of the channel bed, lateral
migration, and rock debris piles.

The channel from station 215+00 to 250+00 has slope of 6 to 13 percent. The 1991 and 1984
photographs indicate a braided channel through this reach, while in the 1999 photographs the
channel appears uniform and confined to a single channel. Presumably there have been actions
taken to straighten and channelize this reach. From approximately station 234+00 to 246+00, a
large pile of structured undifferentiated rock debris has been placed adjacent to the channel,
Striations on the slip face in the 1998 photographs may indicate the pushing of loose debris over
fee face. A small rockfall at approximate station 247+00, northwest of the channel is shown on
the 1998 photographs. The 1991 and 1984 photographs indicate a rockfall at about station
250+00 southeast of the channel, apparently beginning at an adit or shaft of the Granite Mine.
Sources of sediment in this reach are likely mobilization of channel bed material, lateral channel
migration, structured rock debris piles, and rockfall.
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From station 250+00 to 303+00, the channel slope is approximately 4.5 to 6.5 percent and the
channel is constrained in a narrow valley by a road and bedrock hillslopes. The valley bottom
has become increasingly vegetated since 1984, as indicated by review of the photographs. A
large mining operation, is sited on the hillslope above the channel at approximately station
270+00 to 280+00 to the northwest of the channel. Large areas of exposed soil and rock,
including structured debris piles, surround the mill and workings. Water runoff from this site
drains to Ninemile Creek. This drainage presumably is a sediment source to Ninemile Creek.
Logging, exploration, and other dirt roads dissect the hillslope to the north of the channel through
this reach. Sediment sources likely in this reach include mobilization of channel bed material,
minor bank erosion, road drainage, and sediment from areas of exposed soil and rock.

From station 303+00 to 323+00, the channel slope is approximately 6 to 12 percent and the
valley bottom is 100 to 200 feet wide. The 1998 photographs show a braided channel through
this reach. Piles of undifferentiated rock and soil have been placed adjacent to the channel along
the southeast bank. A small tributary entering the east fork at approximate station 304+00 has
piles of rock and debris lining the ravine from the mouth to the mine workings on the hillslope.
Although the piles of rock debris may not be in direct contact with Ninemile Creek, water runoff
from these areas flow into the Creek. As such, these areas represent a potential sediment source
for Ninemile Creek. Likely sediment sources in this reach are mobilization of channel bed
material, lateral channel migration, rock debris piles, and road drainage.

From station 343+00 to the upstream end of NMSeg02 (approximate station 340+50) the channel
has a slope of approximately 5.5 to 13 percent. The channel is constrained by bedrock hillslopes
and a road. At approximately station 332+00 a tributary enters from the northwest. An
unstructured pile of bare rock has been placed in the valley bottom of the tributary. At the
upstream end of NMSeg02, another tributary enters from the northwest; a similar pile of rocky
debris has been placed hi this valley. Likely sediment sources in this reach include channel bed
mobilization, minor bank erosion, road drainage, and sediment from the piles of debris from the
two tributaries.

3.2.3.3 NMSeg03 (Confluence with East Fork to Headwaters)

NMSeg03 has approximately 9,500 linear feet (1.8 miles) of mapped channel, as indicated on
Figure 3.2-12. The channel slope varies from about 2 percent in the lower reaches to 22 percent
at the headwaters as shown on Figure 3.2-16. Man-made disruption of the stream channel
appears to be minor as compared to other segments within the watershed. Likely sources of
sediment include mobilization of channel bed material, minor bank erosion, and road drainage.
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Sediment transport is likely very efficient in the upper reaches of the channel where the channel
slope is very high.

From the confluence with the East Fork, station 165+00, to approximate station 174+00,
Ninemiie Creek has an approximate slope of 4.5 to 6 percent. The channel flows through fluvial
deposits from the East Fork. The increased slope of this reach as compared to the channel slope
upstream is probably due to the deposition of sediment at the confluence. These deposits are
characteristic of an aggrading streambed within this reach. Past remedial actions taken in this
reach include construction of several small pools and steps, apparently for bed control, settlement
of sediment, and as a fish pond. Remobilization of the fluvial deposits is the likely source of
sediment from this reach but is probably small as it appear that overall this is a depositional
reach.

From station 174+00 to 225+00 the channel slope is approximately 2 to 3 percent with distinctly
higher slopes at station 180+00 and 192+50, shown on Figure 3.2-16. Review of the
photographs does not indicate local cascades in these areas. These locally increased slopes are
likely the result of the mapping software or errors in the base map. The valley floor is
approximately 100 to 150 feet wide and is moderately vegetated with conifers. Obvious signs of
channel migration are not observed on the photographs with the moderate vegetation obscuring
view. The Mayflower Mine is situated on the hiilslope east of Ninemiie Creek at approximate
station 205+00. This tailings pile has become progressively more vegetated since 1984. This
vegetation likely provides additional stability to the deposit. However, the deposit is located on a
steep hiilslope in a shallow ravine. Over time, surface water runoff through the ravine and
weathering of the materials in the deposit could lessen the strength of the deposit and landsliding
could occur. Current sediment sources in this reach are likely mobilization of channel bed
sediment, minor bank erosion, and sediment from roads drainage.

From station 225+00 to the headwaters at station 261+50, the channel slope is 14.5 to 22 percent
and is constrained by bedrock hillslopes. The 1998 photographs do not cover this area; however,
the 1991 photographs show no obvious indication of channel migration or instability.
Exploration drill roads criss-cross the southern hillslopes adjacent to this reach. The high slope
of this reach provides very efficient transport of sediment supplied to the stream. Likely sources
of sediment are mobilization of channel bed sediment, minor bank erosion and sediment from
road drainage.
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3.2.3.4 NMSeg04 (Mouth to East Fork Ninemile Creek)

NMSeg04 has approximately 26,000 linear feet (4.9 miles) of mapped channel as indicated on
Figure 3.2-13, including one major tributary, Blackcloud Creek. The slope of the mainstem of
Ninemile Creek through NMSeg04 varies from less than 1 percent to about 7 percent, as shown
on Figure 3.2-17. Most of the channel length is constrained in the current position by old
railroad grades, roads, bedrock hillslopes and recent channel remedial projects; however, there
are reaches that show indications of lateral movement. Blackcloud Creek is a high gradient
stream with slopes ranging from 4 to 29 percent. Primary sources of sediment in NMSeg04
include mobilization of channel bed material, local scour, small scale bank erosion, lateral
migration, and drainage from roads.

The channel, from station 0+00 to 34+00, has a slope ranging from 2 to 7 percent. At
approximately Station 34+50, the slope of the channel drops to less than 1 percent and continues
with this shallow slope to approximately station 54+00. The shallow slope of the channel could
be due to a channel bed control such as a bedrock outcrop in the channel bottom at
approximately station 34+50 with channel aggregation upstream of the bed control or may be
shown overly shallow due to errors in the map. Throughout the reach from station 0+00 to
54+00 the channel appears to be constrained in its-location by bedrock valley walls, an
abandoned railroad grade, and the Ninemile Creek Road. The valley floor through this reach is
relatively narrow, approximately 50 to 150 feet wide. Indications of large-scale channel
movements or erosion are not observed in the three sets of photographs reviewed; however
localized bank erosion may occur throughout this reach. Sources of sediment in this reach are
most likely from local areas of scour, small-scale bank erosion, and remobilization of channel
bed sediment during high water events.

From station 54+00 to 85+00, the channel flows through a broad valley typically 200 to 350 feet
wide with slope ranging from about 1.5 to 3 percent. Currently, lateral migration of the channel
is constrained by a railroad grade and Ninemile Creek Road over this reach. The channel may
have incised into terrace gravel as mapped by Box et al. (2000), which may also constrain the
channel to the current position. Indications of large scale lateral channel movements are not
observed in the photographs reviewed; however, localized bank erosion may occur throughout
this reach. Sources of sediment in this reach are probably from remobilization of channel bed
material and small-scale bank erosion.

From approximate station 85+00 to 141+00, the channel gradient varies from 1 to 5 percent and
the valley bottom is 150 to 200 feet wide. Ninemile Creek Road crosses the creek at
approximate station 141+00. Remedial measures in the 1998 photographs are particularly
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apparent from approximate station 90+00 to 112+00. These measures appear to include bed
control structures and high flow channel dikes and sills (narrow bands of intrusive rock). These
remedial measures are not apparent in the earlier photographs. All three sets of photographs
reviewed indicate the channel is braided, and shows lateral migration within the fioodplain from
station 112+00 to 141+00. Little vegetation exists in the fioodplain throughout this reach. With
wider and more active channel bed from station 112+00 to 141+00, more sediment production is
likely from this reach. Bank erosion is also likely higher because the channel is not constrained.
Other sources of sediment include mobilization of channel bed material and minor bank erosion.

Upstream of the Ninemiie Road crossing to the upstream end of NMSeg04, station 141+00 to
165+00, the channel is constrained by a railroad grade and mine and mill workings of the
Dayrock Mine. The channel slope varies from about 3 to 4 percent. All three sets of
photographs indicate that the channel has been in this approximate location since 1984. Review
of the three sets of photographs indicate that the exposed soil surrounding the Day Rock Mine
working have become progressively more vegetated through time. Although present downstream
of the Day Rock Mine, logging and other dirt roads become more abundant at the Day Rock
Mine and upstream. Indeed, the hillslope above the Day Rock Mine mill site is scattered with
dirt roads. Some of the roads visible in the 1984 photographs above the Day Rock Mine
apparently have been abandoned as indicated by vegetation growing on the roads shown hi the
1998 photographs. Nevertheless, the roads above the Day Rock Mine likely constitute a
sediment source to Ninemiie Creek. Other sources of sediment include channel bed material and
minor bank erosion. Runoff from the exposed soils surrounding the mill site is also a probable
sediment source to Ninemiie Creek. The increased vegetation since, 1984, at the mill site likely
has reduced the amount of sediment from this source.

At approximate station 126+00, Blackcloud Creek enters the mainstem of Ninemiie Creek.
Review of the photographs does not show a clear channel in the Blackcloud Valley indicating the
stream may be contained hi a constrained channel and culvert. Blackcloud valley is very tightly
constrained by bedrock valley walls that generally follow the Blackcloud Fault. Based on Figure
3,2-17, from the mouth to station 148+00 the channel slope ranges from 4 to 10 percent. This
reach of channel is vegetated with conifers that obscure the view of the channel. From
approximate station 148+00 to the headwaters (station 219+10), the channel slope ranges from 6
to 29 percent and is constrained by bedrock valley walls. This reach is also heavily vegetated
and the channel is obscured from view in the photographs. Numerous logging and drill
exploration roads criss-cross the hillslopes adjacent to the channel. Likely sediment sources in
Blackcloud Creek are mobilization of sediment from the channel bed, bank erosion and drainage
from roads.
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3.3 SUMMARY

Based on the information discussed above, approximately 400 tons, or 34 tons per square mile,
of sediment was transported from Ninemile Creek to the South Fork Coeur d'Alene River in
water year 1999. Sediment sources (including mining wastes) occur in all four segments. Based
on interpretation of aerial photographs from 1984,1991, and 1998, the majority of the sediment
supplied to the creek appears to originate in NMSeg02. Large piles of rock debris and rockfall
are positioned adjacent to the stream channel in this segment. The moderately steep slope and
braided nature of the channel in this segment provides energy and material for effective
movement of sediment. Channelization, bed controls, deposition pools, and structured debris
piles have previously been used in this segment to reduce the sediment yield of the basin. These
efforts have likely reduced the sediment load by some undetermined quantity. The sediment
yield has also presumably been reduced through time, since the practice of discharging mining-
related debris directly into the channel has been discontinued. The entire length of NMSeg02
appears to contain locations where additional stability measures could be implemented.
Specifically from station 179+00 to 250+00 and 303+00 to 323+00, additional stabilization
efforts and maintenance of existing stabilization measures could be completed. Surface
stabilization of structured and unstructured debris piles along NMSeg02 also could be
accomplished with vegetation or other techniques.

Additional areas where stabilization measures could be taken include areas where local scour,
minor bank erosion, and mobilization of channel bed material occur. These areas are located
throughout the watershed.

Throughout the basin a high density of logging and other dirt roads exist. Drainage from roads
concentrates water and sediment discharge, particularly sand and silt. Detailed study of the road
drainage and sediment discharge from these roads was not performed as part of the RI/FS.
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Suspended Sediment Rating Curves, Ninemile Creek Near Wallace, Station 12413130, Total
Suspended Sediment and Suspended Sediment by Sand Break, Water Year 1999
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Fines Suspended Sediment Discharge, Ninemile Creek Near Wallace, Station 12413130, Daily
and Cumulative Totals, Water Year 1 999
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Sand Suspended Sediment Discharge, Ninemile Creek Near Wallace, Station 12413130
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Total Suspended Sediment Discharge, Ninemile Creek Near Wallace, Station 12413130, Daily
and Cumulative Totals, Water Year 1999
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Bedload Sediment Discharge, Ninemile Creek Near Wallace, Station 12413130, Water Year
1999
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Table 3.2-1
Historical Estimates of Sediment Transport at Mouth of Nmemile Creek Based

on Discharge Estimates Derived From Placer Creek and Sediment
Transport Data From Nmemile Creek, Water Year 1999

, , ,-.-.. - ,-Year -r^sr-
1990
1991
1992
1993
1994
1995
1997

' .•'->SaBds;(ijiitl)V%.
313
677
32
114
43
287

1,294

:; Fines (tons) " ^
494

1,714
27
156
48
627

3,394
Yearly Average of Sediment Transport

Bedload (tons)
954

17,240
5

148
23

4,385
26,519

Total (tons) \5
1,761
19,631

63
418
114

5,298
31,208
8,356
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4.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the four segments of the Ninemile
Creek watershed are discussed in this section. Section 4.1 describes chemical concentrations
found hi environmental media, including horizontal and vertical extent. For each watershed
segment, the discussion includes remedial investigation data chemical analysis results;
comparison of chemical results to selected screening levels (Part 1, Section 5.1); and focused
analysis of identified source areas. In Section 4.2, preliminary estimates of mass loading are
presented.

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified hi Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, groundwater and surface water are discussed in this section.
Locations with metals detected in any matrix at concentrations 1 times (Ix), 10 times (lOx) and
100 times (1 OOx) the screening level were identified. The magnitudes of exceedance (lOx and
lOOx) were arbitrarily selected to delineate areas of contamination.

The screening levels used hi this evaluation were selected from applicable risk-based screening
criteria and available background concentrations. Proposed screening levels were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., U.S. EPA Region IX PRGs), regional baseline or
background studies for soil, sediment, and surface water, and other guidance documents (e.g.,
National Oceanographic and Atmospheric Administration freshwater sediment screening values).
The screening level selection process is discussed in detail in Part 1, Section 5.1. Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment,
groundwater, and surface water) of concern that will be evaluated in the Feasibility Study.

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4.0. Data source references are included as Attachment 1. Chemical data
collected hi Ninemile Creek and used in this evaluation are presented at the end of this report.
Data summary tables include sampling location, data source reference, collection date, depth, and
reported concentration. Screening level exceedances are highlighted. Sampling locations are
shown on Figures 4.1-1 through 4.1-9. All chemical data collected and compiled for this study
are included in Attachment 2.
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Statistical summaries for each metal in surface soil, subsurface soil, sediment, groundwater, and
surface water are included as Attachment 3 and discussed in the subsections below. The
summaries include the number of samples analyzed; the number of detections; the minimum and
maximum detected concentrations; the average and coefficient of variation; and the screening
level (SL) to which the detected concentration is compared.

Source areas within Ninemile Creek are listed in Tables 4.1-1 through 4.1-4. These tables are
based on source areas initially identified by the BLM (1999) and further refined by CH2M HILL
and URS during the RI/FS process. The tables include source area names, source area ID, source
area acres, description, the number of samples collected within each source area listed by matrix
type, and metals exceeding lx, IGx, and lOOx the screening levels in surface soil, subsurface soil,
sediment groundwater, and surface water. The tables reflect source area descriptive
measurements initially generated in the CSM and subsequently refined by the FS.

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System. Only sampling locations located within a
source area polygon (shown on Figures 4.1-1 through 4.1-9) are included in Tables 4.1-1 through
4.1-4; therefore, there may be samples collected from source areas and listed in the data summary
tables in Attachment 2 that are not accounted for in Tables 4.1-1 through 4.1-4.

The following sections present segment-specific sampling efforts and results according to matrix
type. Given the extensive geographic range of the Coeur d'Alene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4.1.1 Segment NMSegOl

4.1.1.1 Surface Water

Six surface water samples were collected and analyzed for total and dissolved metals in segment
NMSegOl. One sample for total metals showed concentrations of cadmium, copper, iron, lead,
manganese, and zinc greater than lOx the screening levels and concentrations of copper, lead,
and zinc greater than lOOx the screening levels. The same sample showed dissolved metals at
concentrations greater than lOx the screening level for cadmium, lead, manganese, and zinc
greater than lOx the screening levels. Dissolved metals concentrations of cadmium and zinc
exceeded lOOx the screening levels.
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4.1.1.2 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment NMSegOl that may be significant
contributors of metals to Ninemile Creek. Summary source area data are presented in
Table 4.1-1.

Three of the 10 source areas in this segment were sampled for surface water and one source area
was sampled for sediment. Samples collected in the Ninemile Creek Impacted Floodplain
showed concentrations of cadmium, lead, and zinc that exceeded lOx the screening level. Lead
in sediment exceeded lOOx the screening level.

4.1.2 Segment NMSeg02

4.1.2.1 Surface Soil

Sixty-three surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for
total metals. Cadmium, copper, lead and zinc were detected at concentrations that exceeded lOx
the screening level at several to many sampling locations. Copper, lead and zinc were also
detected at concentrations that exceeded lOOx the screening level at some of these locations.

4.1.2.2 Subsurface Soil

Eight subsurface soil samples were collected and analyzed for total metals. Antimony, lead, and
zinc were detected at concentrations that exceeded lOx the screening levels at one to several
locations. One sample location showed a concentration of lead that exceeded lOOx the screening
level.

4.1.2.3 Sediment

Six sediment samples within segment NMSeg02 were collected and analyzed for total metals.
Cadmium, lead and zinc were detected at concentrations that exceeded lOx the screening levels
at several locations and that exceeded lOOx the screening level at one location.

4.1.2.4 Groundwater

Four groundwater samples within segment NMSeg02 were collected and analyzed for total and
dissolved metals. Total metals concentrations of manganese and zinc exceeded lOx the
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screening levels. For dissolved metals, cadmium, manganese and zinc were found to exceed lOx
screening levels. Dissolved concentrations of manganese and zinc exceeded lOOx the screening
levels.

4.1.2.5 Surface Water

Two hundred and thirty-six surface water samples within segment NMSeg02 were collected and
analyzed for total metals. Total metals results indicate concentrations of cadmium, copper, iron,
lead, manganese, and zinc that exceeded lOx the screening levels. Cadmium, copper, lead,
manganese and zinc were detected at concentrations that exceeded lOOx the screening levels.

Two hundred and thirty-three surface water samples were analyzed for dissolved metals.
Multiple dissolved metals surface water samples showed concentrations of cadmium, copper,
lead, manganese, and zinc that exceeded lOx and lOOx the screening levels.

4.1.2.6 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment NMSeg02 that may be significant
contributors of metals to Ninemile Creek. Summary source area data are presented in
Table 4.1-2. Eight of the 27 source areas in segment NMSeg02 were sampled with numerous
elevated metals concentrations. Cadmium, lead, manganese, and zinc were detected at
concentrations that exceeded 1 OOx the screening levels.

Based on the results summarized in this table, surface and subsurface soil, groundwater and
sediment serve as significant contaminant sources in Ninemile Creek.

4.1.2.7 Major Source Areas

Based on a cumulative assessment of chemical data for surface soil, subsurface soil, sediment,
groundwater, and surface water (URS 2000, Appendix G), major source areas of concern were
identified. The technical memorandum identifies discrete mine/mill sites and tailings
impoundments. The Interstate Callahan mine/mill site has undergone some remediation but may
still be a source area. The three major source areas identified in segment NMSeg02 include:

• Rex No.2/Sixteen-to-one Mine and Mill
» Tamarack Rock Dumps, Millsite, 400 Level, and Tamarack No. 5
• Success Mine Rock Dump and Success No. 3 (includes Alameda Mine)
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These source areas are known to have high concentrations of metals resulting from historical
mining activities. Figures 4.1-10 through 4.1-12 illustrate significant features for the three
discrete source areas. Common features highlighted in the figures include: tailing piles, waste
rock piles, mine adits of known location, mining and mill-related structures, residential
properties, the river, major roads and additional site-specific details. Associated site photos are
attached (Figures 4.1-13 through 4.1-21).

4.1.3 Segment NMSegOS

4.1.3.1 Surface Soil

Three surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. All samples showed concentrations less than lOx the screening levels.

4.1.3.2 Surface Water

Four surface water samples were collected and analyzed for total and dissolved metals.
Concentrations were all less than lOx the screening levels.

4.1.3.3 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment NMSegOS that may be significant
contributors of metals to Ninemile Creek. Summary source area data are presented in
Table 4.1-3. Six source areas are located within segment NMSeg03. No samples were collected
at these sites.

4.1.4 Segment NMSeg04

4.1.4.1 Surface Soil

Five surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Results show that lead and zinc exceeded lOx the screening levels at two to four
locations.
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4.1.4.2 Subsurface Soil

Seven subsurface soil samples were collected and analyzed for total metals. Concentrations of
lead and zinc at one sampling location exceeded lOx the screening level.

4.1.4.3 Sediment

Thirteen sediment samples were collected and analyzed for total metals. Antimony, arsenic,
cadmium, lead, and zinc concentrations in several sampling locations exceeded lOx the screening
level. Cadmium, and lead were detected at concentrations that exceeded lOOx the screening
levels.

4.1.4.4 Groundwater

Twenty groundwater samples were collected and analyzed for total and dissolved metals in
segment NMSeg04. Results for total metals show two to several samples with cadmium, copper,
iron, lead, manganese, and zinc concentrations exceeding lOx the screening levels. Cadmium,
copper, lead, and zinc exceeded lOOx the screening levels at several locations. Sampling results
for dissolved metals show cadmium, copper, lead, and zinc at concentrations that exceeded lOx
the screening level. They also show cadmium, copper, lead, and zinc in several samples at
concentrations that exceeded lOOx the screening level.

4.1.4.5 Surface Water

One hundred and sixty-six surface water samples were collected and analyzed for total metals
and 165 surface water samples were collected and analyzed for dissolved metals. Total metals
analyses for cadmium, iron, lead, manganese, and zinc show concentrations that exceed lOx the
screening levels in at least one sampling location each. Lead and manganese were each detected
at concentrations at one sampling location that exceeded lOOx the screening levels. The
concentration of total zinc exceeded lOOx the screening level in 100 samples.

Surface water samples for dissolved metals indicated concentrations that exceeded lOx the
screening levels for cadmium, iron, lead, manganese and zinc in at least one sampling location
each. Cadmium, lead, manganese, and zinc were also detected at concentrations that
exceeded lOOx the screening levels for dissolved metals.

W:\027QO\Q106.012\CSM Unit l\Upper Waiersheds\Ninemiie\Sectron 4,0, wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Ninemile Creek Watershed
RAC, EPA Region 10 Section 4.0
Work Assignment No, 027-RI-CO-102Q September 2001

Page 4-7

4.1.4.6 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment NMSeg04 that may be significant
contributors of metals to Ninemile Creek. Summary source area data are presented in
Table 4.1-4.

Five of 27 source areas in this segment were sampled. Cadmium, lead and zinc were detected at
concentrations greater than lOOx the screening levels at four of these source areas. Based on the
results summarized hi this table, surface and subsurface soil, groundwater and sediment serve as
significant contaminant sources in Ninemile Creek.

4.1.4.7 Major Source Areas

Based on a cumulative assessment of chemical data for surface soil, subsurface soil, sediment,
groundwater, and surface water (URS 2000, Appendix G), major source areas of concern were
identified. The technical memorandum identified discrete mine/mill sites and tailings
impoundments. Evaluation of potential source areas conducted for this RI/FS resulted in
addition of fioodplain reaches and other specific source areas. The major source area identified
hi segment NMSeg04 is the Dayrock Mine and Tailings Repository.

Figure 4.1-22 illustrates significant features for the above source area. Common features
highlighted in the figure include tailing piles, waste rock piles, mine adits of known location,
mining and mill-related structures, residential properties, the river, major roads and additional
site-specific details.

4.1.5 Adit and Seep Summary

Most adits and seeps with drainage that have been identified and sampled have flows under 1 cfs
and relatively low concentrations of metals. However, very high concentrations of total zinc
were measured in three of the adits and two of the seeps identified in the Ninemile Creek
watershed (Gearheart et al. 1999). A total of fifteen adits and four seeps were identified.
Available adit and seep data for Ninemile Creek are summarized in Table 4.1.5-1. Discharge,
average total zinc concentration, average total zinc mass loading, and associated source areas are
listed. Zinc mass loading from the Success No. 3 adit and the seeps at the Interstate-Callahan
Mill, the Interstate-Callahan Rock Dumps, and the Rex No. 2 were greater than 1 pound per day.
Total zinc mass loading for all adits and seeps identified in Ninemile Creek is estimated to be
less than 20 pounds per day.
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4.2 SURFACE WATER MASS LOADING

In Part 1 of this report (Setting and Methodology, Section 5.3.1), the concept of mass loading
and its use in the remedial investigation was presented. Section 4.2 of the Canyon Creek Nature
and Extent further discussed the use of the plotting discrete sampling events versus the
probabilistic analysis of the mass loading data in Fate and Transport.

This section presents the instantaneous discrete mass loading measurements made during several
low- and high-flow sampling events. The locations sampled during each event are plotted on a
map of the watershed (Figures 4.2-1 through 4.2-12). Each sampling location shows the
cumulative mass loading of lead or zinc and the difference in mass load from the next upstream
location. The difference in mass load is indicated on the maps by the term "delta." The events
were selected to show variations in mass loading throughout the stream system. The events
selected are not intended to represent all the available mass loading data. Nor are the data
considered representative of overall loading conditions in the watershed. This data should be
compared with probabilistic results of Section 5, which take into account data variability. All
available data are used to the extent possible in the probabilistic analysis presented in
Section 5.0. The remainder of this section presents the indicator metal correlation and selected
maps with a discussion of discrete sampling events-on a watershed basis.

4.2.1 Indicator Metal Correlation

In Section 4.2 of the Canyon Creek Watershed Nature and Extent, eight of the chemicals of
potential concern (COPCs) are compared to total lead and dissolved zinc. These two metals
appear to be reasonable indicators of the other chemicals of potential concern. The following
mass loading discussion is limited to total lead and dissolved zinc.

4.2.2 Ninemile Creek Watershed Mass Loading

Of the available sampling data, five sampling events were selected and mapped. Table 4.2-1
summarizes the sampling events, sampling locations and calculated mass loads for total lead and
dissolved zinc. The low-flow events used were October 1991 (Figures 4.2-1 and 4.2-7),
November 1997 (Figures 4.2-2 and 4.2-8), November 1998 (Figures 4.2-3 and 4.2-9) and
December 1998 (Figures 4.2-4 and 4.2-10). The high flow events used were May 1991
(Figures 4.2.1-5 and 4.2-11) and May 1998 (Figure 4.2-6 and 4.2-12). The following sections
discuss observations made from plotting the low- and high-flow mass loading data.
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4.2.2.1 Total Lead Mass Loading

Loading observations are as follows:

Sampling location NM291 is located downstream of segment NMSegOl and is used as an
indicator of upstream mass loading. As shown on Figures 4.2-1,4.2-2 and 4.2-3, this sampling
location has a total lead mass load of less than 1 pound per day for three low-flow sampling
events. Figures 4.2-4 and 4.2-5 show that during high-flow, total lead loading was also less than
I pound per day. The Interstate rock dumps and impacted flood plains are upstream of this
sampling location.

In segment NMSeg02 between NM 291 and NM295, the highest low-flow lead loading was 1
pound per day. During high-flow events, the highest lead loading was 3 pounds per day. The
Rex No. 2/Sixteen-To-One Mine and non-discrete sources (i.e., riparian sediment, mass wasting,
or groundwater) are the likely sources of this load.

Between location NM295 and the downstream end of segment NMSeg02 the highest low-flow
total lead loading measured is 5 pounds per day at Location NM297 (December 1998). During
high-flow the highest lead loading measured in this section of stream was 14 pounds per day.
The two largest potential sources to account for the loading increase are the Success Mine and
the BLM source areas named the EF Ninemile Creek Impacted Riparian, EF Ninemile Creek
SVNRT Rehab and EF Ninemile Creek Hecla Rehab.

Segment NMSeg03 has few BLM source areas identified and is not considered a contributor to
Ninemile Creek.

In Segment NMSeg04, the total lead mass loading at low flow ranges from 1 to 5 pounds per day
with differences in mass load ranging from -2 to 3 pounds per day. The loading is variable
throughout the segment. During high-flow, the loads ranged from 1 to 11 pounds per day. The
Dayrock Mine and the Dayrock Mine Tailings Piles/S VNRT Repository are located in the upper
portion of the segment.

In summary, the low- and high-flow events plotted indicate that mass loading in Ninemile Creek,
when compared to Canyon Creek, is lower. The total lead load during low flow conditions is
small (1 to 4 Ib/day at mouth). The total lead load during high flow conditions ranged from 9 to
II Ib/day at mouth. Differencess in mass load range from -1 to 0 near mouth at low flow.
Segment 2 contributes most of the total lead load, with Segments 1,3, and 4 contributing little
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load. Within Segment 2, most of the high-flow load comes from the reach from Success to the
confluence (5 to 12 Ib/day),

4.2.2.2 Dissolved Zinc Mass Loading

Loading Observations are as follows:

Sampling location NM291 is located downstream of segment NMSegO 1. As shown on Figures
4.2-7 through 4,2-9, the highest low-flow cumulative dissolved zinc loading at this location was
4 pounds per day. Figure 4.2-11 shows the highest measured high-flow dissolved zinc loading
was 15 pounds per day (May 1991). The Interstate Rock Dumps and impacted flood plains are
upstream of this sampling location.

In segment NMSeg02 between NM 291 and NM295, the highest low-flow dissolved zinc loading
was 159 pounds per day. During high-flow events, the highest zinc loading was 236 pounds per
day (May 1998). The Rex No. 2/Sixteen-To-One Mine, the Tamarack Mine and Millsite, and
other non-discrete sources are the likely sources of this load.

Between location NM295 and the downstream end of segment NMSeg02 the highest low-flow
total zinc loading measured is 319 pounds per day at location NM297 (December 1998). During
high flow, the highest zinc loading measured in this section of stream was 616 pounds per day
measured at location NM298 (May 1998). The two largest potential sources to account for the
loading increase are the Success Mine and the BLM source area named the EF Ninemile Creek
Impacted Riparian, EF Ninemile Creek SVNRT Rehab and EF Ninemile Creek Hecla Rehab.

Segment NMSegOS has few BLM source areas identified and is not considered a contributor to
Ninemile Creek.

In Segment NMSeg04, zinc mass loading at low-flow ranges from 40 to 382 pounds per day.
The loading is variable throughout the segment During high-flow, the loads ranged from 341 to
541 pounds per day. The Dayrock Mine and the Dayrock Mine Tailings Piles/SVNRT
Repository are located in the upper portion of the segment.

In summary, the low- and high-flow events plotted indicate that there is significant zinc loading
of the stream system. The greatest increases hi dissolved zinc loading at low-flow occurred
below the Interstate Callahan Mine and associated workings and throughout the lower half of
segment NMSeg02. At high-flow, increases in the dissolved zinc loading were noted in the same
stream sections as under low-flow conditions. At high flow at the mouth of the creek, the highest
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total lead and dissolved zinc loadings measured were 11 and 541 pounds per day, respectively
(May 1991).

4.2.2.3 Groundwater Mass Loading

The mass loading of metals in groundwater at the mouth of Ninemile Creek is expected to be
small compared to the loading of metals in surface water. This is based on a shallow depth to
bedrock near the mouth of the canyon, which forces groundwater to discharge to surface water, a
condition similar to Canyon Creek.

W:\02700\0106.012\CSM Unit UUpper WatershedsVNinemile\Section 4.0.wpd



Figure 4.1-1
Ntnemile Creek Segment NMSegOl

Source Areas and Surface Water
Sampling Locations

© AdliSsmpllnfl Location

Rfv*r8ampKng Location

Straam
Road

* City
Ntnemlle Creek Segment 1
Source Area and Name

1) Bast map coverages obtained
from ith* Coeur d* Alerts Tribe,
URS Gttlnsr Inc., CH2M HILL, and the
Bureau of Land Management

CENTRAL MINING COMPANY CtATMS

. '0i f •->
. \ \ INTERSTATE Ml

2) Sampdng tocatlonf obtained from
URS Qrelner Inc. Technical Data

;fl GORGE GULCH IMPACTED RIP Management databara as of WOO.

027-RI-CO-1Q2Q
CoeurdVUene Basin Rl/FS
RI REPORT

vxERA
REGION 10

UNNAMED ROCK DUMPS

%ftEENrillL CLEVELAND



Figure 4.1-2
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Figure 4.1-6
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Figure 4,1-11
Tamarack Mine Site Map,

BLM Source Areas and
Sampling Locations
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Figure 4.1-12
Success Mine and Millsite Man.
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Figure 4.1-13 - Rex No. 2/Sixteen-to-one Mine and Mill
North facing view of Mill Site.

Figure 4.1-14 —Rex No. 2/Sixteen-to-one Mine and Mill
North facing view of Tailings Pile.



Figure 4,1-15 -Rex No. 2/Sixteen-to-one Mine and Mill
Adit



Figure 4.1-16 - Tamarack
Tailings Pile.



Figure 4.1-17 - Success Mine and Mill
Success No. 3 rock dump.



Figure 4.1-18 - Success Mine and Mill
Alameda Adit



Kgure 4.1-19 - Success Mine and Mill
Success No. 3 tailings pile.



Figure 4.1-20 - Success Mine and Mill
Success No. 3 waste rock and tailings pile along Stream.



Figure 4.1-21 - Success Mine and Mill
Success No. 3 adit
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OSB052

Figure 4.1-22
Dayrock Mine/Mill and

Taiftigs Repository Site Map,
BLM Source Areas and

Sampling Locations
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Rgure 4.2-1
Ninen* Creek Watershed
Total Lead Mass Loading

Sampling Results Oct 1991

Sampling LEGEND

NM13 RVLoadTl Delta: 1 J

.Values are
Ibs/day

H
Ntg.

(*)
Pos.

O
O
O
O
O

/v
A/
*

aa
a

LocationTjpa:
RV: Rlvt«fSln»«i Smptlng Location

Delta of Mass Load Compared to
Proceeding Upstraam Sampling Location
Delta Range: 0-03
Delta Range: 1-20
Delta Range: 20 -40
Delta Range: 40 -1HO
Delta Range: 100 -1SO
Delta Range: > 150
Stream
Interstate 90
City
River/Lake
Nin smile Creek WMmhed
Nirwmile Creek Sogmetit
River Segment
Source Area

NOTES
Ban map covaraflw obtained
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URS Gralnw Inc., CH2M HILL, and th*
Bunioau of Und ManaguntnL

SCALE 1: 45,010
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NM289 RV Load:0 Pelta:0|

NM293 RV Load:0 Delta:01

NM305 RV Load:1 Delta:-1

Figure
3k WaterNinemile Creek Watershed

Total Lead Mass Loading
Sampling Results Nov. 97

Sampling
Location"

LEGEND ..Values are

WPat.

O
O

A/

NM303 RV Load: 2 Delta: 0

Location Type:
Ktf: Rlvir/SbMm Swnpflnfl Loortfem

Delta of Mass Load Compared to
Proceeding Upstream Sampling Location
Delta Range: 0 - 0.9
Delta Range: 1-20
Delta Range: 20-40
Delta Range: 40 -100
Delta Rango: 100-150

Delta Range: > 150
Stream
Interstate 90
City
River/take
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River Segment
Source Area

NOTES
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SCALE 1:45,000
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"1 NNI291 RV Load:0 Delta:0

^ I NM295 RV Load:1 Delta:0

jntc-̂ 'U NM412RVLoad:1Delta:0|MSeg02 \i———— t- 11 w,——'

NM435RVLoad:1Pelta:0|

NM305RVLoad:1Delta:0 I

Raure 4,2-3
Ninemile Creek Watershed
Total Lead Mass Loading

Sampling Results Nov. 1998

Sampling
Locatfor

LEGEND ,VaIues ara
Ibs/day

NM305RVLoad:6Dolta:0|
Location Type:
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NM443 RV Load:5 Delta:0
NM448 RV Load:5 Delta:0 NM440 RV Lqad;4|

\/ T
NM296 RV Load:3 Delta:-1

NM297 RV Load:5 Pelta:2MIDGradSegOl

NM458 RV Load:4 Delta:-1

Figure 4.24
Ninemile Creek Watershed
Total Lead Mass Loading

SampBng Results Dec. 1998

Sampling
Locattofh
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Ninemile Creek Segment
River Segment
Source Area

Location Map

NOTES
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Figure 4,2-5
Ninemile Creek Watershed
Total Lead Mass Loading

Sampling Results May 1991

Sampling
Location
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NM298 RV Load:14 Delta:6|

..M-i 4.2-6
Ninemile Creek Watershed

Total Lead Mass Loading
Sampling Results May 1998

Sampling
Location"
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NM291 RV Load: 1 Delta: 1

MSNM293 RV Load: 16 Delta:

NM296 RV Load: 51 Delta: 21 NM295 RVLoad: 31 Delta: 15|

NM297 RV Load: 79 Delta: 28lS

NM8 RV Load: 81 Delta: 1

NM301 RV Load: 68 Delta: -12

NM303 RV Load: 40 Delta: -28NM13 RV Load: 85 Delta: 45

NM305 RVLoad: 95 Delta: 13

Figure 4.2-7
Ninemile Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results Oct. 1991

Sampling LEGEND
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NMSeg01«

NM289 RV Load:0|
NM293 RV Load:73 Delfa:69

NM291 RV Load:4 Delta:4

A NM297 RV Load:188 Delta:5 NM295 RV Load:136 De ta:63

NM296 RV Load:183 Delta:47

NM298 RV Load:183 Delta:-4|

NM301 RV Load:149 Delta:-34

NM303RVLoad:177pelta:28|

NM304 RV Load:203 De ta:26
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Figure 4.2-8
Ninemile Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results Nov. 1997

Sampling
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NM291 RV Load: 0 Delta: o

NM295 RV Load: 159 Delta: -4
NM293 RV Load: 146 Delta: 146

NM435 RV Load: 143 Delta: -16

c? ° \ Q

MSeg02 f°\\ \ f \_____
NM412 RV Load: 163 Delta: 1/|

MIDGradSegOl

NM305 RVLoad:161 Delta:18

Figure 4.2-9
Ninemile Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results Nov. 1998
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Sampling

NM440 RV Load: 273

NM297 RV Load: 319 Delta: -36

NM448 RV Load: 332 Delta: -3
NM296 RV Load: 355 Delta: 82

NM443 RV Load: 335 Delta:16|

NM458 RV Load: 382 Delta: 501

Figure 4,2-10
Ninemile Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results Dec. 1998
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NM291 RV Load: 15 Delta: 0

-] NM293 RV Load: 180 Delta: 165g
NWlSeg

NM296 RV Load: 364 Delta: 131 NM295 RV Load: 233 Delta: 54

MlDGradSegOl NM8 RV Load: 447 Delta: S3

NM301 RV Load: 430 Delta: -17

NM303 RV Load: 401 Delta: -30|

NM305 RV Load: 541 Delta: 140

Figure 4.2-11
Ninemile Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results May 1991

Sampling LEGEND „ Values are
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NM305-RV Load; 541 Delta: 140 |
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NM289 RV Load: 1 Delta: 0|

NM295 RV Load: 236 Delta: 63
NM293 RV Load: 173 Delta: 173

NMSegTO

NM296 RV Load: 514 Delta: 2781

NM298 RV Load: 616 Load: 265^

NM297 RV Load: 350 Delta: -163

NMSeg04 a NM301 RV Load:

NM303 RV Load: 359 Delta: 9

NM305 RV Load: 462 Delta

Rgure 4.2-12
Ninemilo Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results May 1998
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Table 4.1-1
Potential Source Areas Within Nine Mile Creek - segment NmSegOl

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals >100X
AMBERGRIS MINE
GUELPH MINE
HERCULES NO. 2 (NINEMILE)
INTERSTATE-CALLAHAN LOWER
ROCK DUMPS
INTERSTATE-CALLAHAN MINE/ROCK
DUMPS

LACLEDE MINE
LITTLE SUNSET MINE
NINEMILE CREEK IMPACTED
FLOODPLAIN

SUNSET MINE

UNIDENTIFIED DISTURBANCE

BUR083
BUR08I
BUR084
BUR160

BUR053

BUR077
BUR052
BUR140

BUR051

BUR082

0.32
0.61
0.27
4.20

8.45

1.14
0.16
5.50

1.81

0.42

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)

Adit drainage
Seep
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Floodplain sediments

Adit drainage
Upland waste rock
Upland waste rock

SW 7

SD 2
SW 29

SWD:Cd-2,Pb-l,Zn-3
SWT:Cu-l,Fe-l,Zn-5

SDT:Ag-l,Cd-l,Cu-2,Fe-l,Hg-
2, Mn-2, Sb-1
SWD:Cd-27, Pb-13,Zn-27
SWT:Cd-l,Pb-2,Zn-20

SDT: Cd-1, Pb-1, Zn-2
SWT: Zn-7

SDT: Pb-l

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
'SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4.1-2
Potential Source Areas Within Nine Mile Creek - segment NmSeg02

Source Area Name Source ID
Area
(Acres) Source Dgtcriptfan

No, Samples
Bv Matrix Type Metals > IX Metals > 10X Met»ls>100X

ALAMEDA MINE
ALAMEDA PROSPECT
AMERICAN MINE
EF NJNEMBLE CK HECLA REHAB

EF N1NEMILE CK IMPACTED
RIPARIAN

\

EF N1NEMILE CK IMPACTED
RIPARIAN

EF NINEMILE CK SVNRT REHAB

INDUS CLAIM UNNAMED ADIT
INTERSTATE MILLSITE

LANSWO MINE (ALBION)
MEDICO CLAIM UNNAMED ADIT
REX NO. 1
REX N0.2 / SIXTEEN-TO-ONE MINE

SUCCESS MINE ADJACENT
DISTURBANCE

OSB088
OSB045
OSB048
OSB040

OSB056

OSBOS7

OSB058

BURI96
BUR055

OSB046
BURI97
BUR139
BUR054

BUR062

051
0.84
0,15
9.35

10,97

9.67

12.14

0.31
8.96

0.35
0.46
1.31

21.40

0.68

Floodplain waste rock
Upland waste rock
Upland waste rock
Floodplain sediments

Floodplain sediments

Floodplain sediments

Floodplain sediments

Upland waste rock
Floodplain sediments
Seep
Upland tailings

Upland waste rock
Upland waste rock
Upland waste rock
Adit drainage
Seep
Upland Tailings (notation tailings)
Upland waste rock (potential

Upland waste rock

SS 1

SD 2
SW 10

DR 1
FL 1
PL 1
RK 3
SL 1

SW 48
SD 4

SW 69

SS 3
SW 52

SW 2

GW 4
PL 9
RK 8
SB 8
SL 3
SS 8

SW 6

SST: Cd-1

SDT; Ag-1, Cd-1, Cu-2, SH.Zn-
I
SWD:Cu-l,Mn-2
SWT:Cd-2,Cu-l,Mn-2,Pb-2,
Zn-2
SST: Cd-4, Cu-3, Fe-3, Pb-2, Zrt-5
SWD: Cd-2, Mn-4, Pb-12
SWT:Cd-38,Fe.l,Mn-4,Pb-36

SDT; Ag-2, Cu-2, Hg-2, Mn-1
SWD: Cu-3, Mn-1, Pb-1
SWT: Cd-14, Cu-2, Mn-2, Pb-58
SST: As-2, Cd-2, Cu-3, Zn-3
SWD: Cu-1, Mn-3
SWT: Cd-8, Cu-2, Mn-1, Pb-22

SWD: Fe-1
SWT: Sb-1

OWD; Mn-1, Pb-2
GWT: Cd-4, Fe-2, Mn-3, Pb-2
SBT: As-4, Cd-4, Cu-1, Pb-1, Zn-
2
SST: As-3, Cd-7, Cu-6, Fc-4, Pb-
5,Zn-5
SWD: Cu-1, Fe-],Mn-t,Pb-l
SWT: Cd-5, Cu-4, Fe-2, Pb-6

SST: Pb-1, Zn-1

SDT: Cd-1, Pb-2, Sb-1, Zn-1
SWD: Cd-3, Mn-1, Pb-3, Zn-2
SWT: Cd-2, Pb-2, Zn-2

SST: Pb-2
SWD: Cd-39, Mn-4, Pb-33, Zn-39
SWT: Cd-8, Mn-3, Zn-29

SDT: Cd-2, Pb-3. Zn-2
SWD: Cd-50, Mn-1, Pb-62, Zn-16
SWT:Cd.55,Cu-I,Pb-10,Zn-9
SST: Pb-1
SWD: Cd-25, Pb-27, Zn-12
SWT: Cd-42, Pb-28, Zn-8

SWD: Cu-1
SWT: Fe-1, Pb-1

OWD: Cd-4, Mn-I, Zn-3
GWT: Mn-1, Zn-3
SBT: Pb-3, Sb-1, Zn-3
SST: Cd-1, Cu-2, Pb-8,Zn-6
SWD: Cd-5, Mn-2, Pb-2, Zn-3
SWT: Cd-1, Mn-2, Zn-4

SWD: Cd-I, Pb-1, Zn-2
SWT: Zn-1

SST: Pb-1
SWD: Cd-5, Zn-S
SWT: Zn-16

SDT: Cd-1, Zn-1
SWD: Cd-I7, Pb-4, Zn-50
SWT:Pb-I,Zn-59
SST: Pb-2
SWD: Cd-26, Pb-24, Zn-39
SWT:Pb-l,Zn-43

SWD: Cd-2, Cu-1, Mn-I, Pb-2,
Zn-1
S WT: Cd-2, Cu-2, Mn-1, Pb-1,
Zn-1

QWD:Mn-l,Zn-l
GWT: Zn-I
SBT: Pb-1
SST: Pb-3, Zn-1
SWD: Pb-1, Zn-2
SWT: Zn-2
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Table 4.1-2
Potential Source Areas Within Nine Mile Creek - segment NmSeg02

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals >10X Metals >100X
SUCCESS MINE ROCK DUMP

SUCCESS NO. 1
SUCCESS N0.2
SUCCESS N0.3

TAMARACK 400 LEVEL

TAMARACK MILLSITE
"TAMARACK NO.l & N0.2 (CUSTER
MINE)
TAMARACK N0.3
TAMARACK N0.4
TAMARACK N0.5

TAMARACK ROCK DUMPS

TAMARACK UNNAMED ADIT
TAMARACK UNNAMED ADJACENT
ROCK DUMP

OSB044

BUR061
BUR060
OSB089

BUR170

BUR173
BUR059

BUR058
BUR057
BUR171

BUR056

BUR172
BUR205

10.26

1.42
2.14
0.27

0.95

0.97
1.74

0.97
0.91
0.66

13.34

0.43
0.65

Floodplain sediments
Groundwater
Upland Tailings (jig tailings)
Upland waste rock

Upland waste rock
Upland waste rock
Adit drainage
Upland waste rock
Adit drainage
Upland waste rock (potential
intermixed tailings)
Upland tailings
Upland waste rock

Upland waste rock
Upland waste rock
Adit drainage
Upland waste rock (potential
intermixed tailings)
Upland waste rock (potential
intermixed tailings)
Upland waste rock
Upland waste rock

PL 1
RK 3
SL 2
SS 3

SW 6

SW 1

SW 2

SW 2

SST: As-1, Cd-3, Cu-5, Fe-3, Zn-4
SWD: Cu-2
SWT:Fe-l,Mn-5,Pb-3

SWD:Cu-l,Pb-l
SWT: Pb-1
SWD:Cd-l,Pb-l,Zn-2
SWT: Zn-2

SWD: Cd-l,Mn-l, Pb-1, Zn-2
SWT: Cu-l,Mn-l,Pb-2, Zn-1

SST: Cd-1, Pb-7, Zn-2
SWD:Cu-l,Mn-5,Pb-4
SWT: Cd-5, Cu-3, Pb-2

SWT: Cu-1

SWT: Zn-1

SST: Zn-1
SWD: Cd-5, Zn-4
SWT: Zn-1

SWD: Cd-1
SWT: Cd-1

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SET: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4.1-3
Potential Source Areas Within Nine Mile Creek - segment NmSeg03

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metab > IX Metals > 10X Metals > 100X
GALENA NO. 1
MAYFLOWER N0.3
NINEMILE MINING COMPANY NO.l
NINEMILE MINING COMPANY N0,2
TREASURH VAULT
UNNAMED TUNNEL

QSB041
OSBQ43
OSBOS1
OSBQ42
OSB049
OSB087

0.82
1.34
0.14
0.19
0.55
0.10

Upland waste rock
Upland wasie rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock

Matriji Types
DR; Debris/Rubble SD: Sediment
GVV: Groumlwater SL; Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB; Subsurface Soil SW: Surface Water

GWD: Groundwater - Dissolved Metals
GWT: Groundwater - Total Metals
SBT: Subsurface Soil
SDT; Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Metals
SWT; Surface Water - Total Metals

Ag; Silver
As; Aisenic
Cd; Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn; Manganese
Pb; Lead
Sb; Antimony
Zn: Zinc
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Table 4.1-4
Potential Source Areas Within Nine Mile Creek - segment NmSeg04

Area No. Samples
Source Area Name Source ID (Acres) Source Description By Matrix Type Metals > IX Metals > 10X Metals > 100X
BLACKCLOUD CK IMPACTED
RIPARIAN
BLACKCLOUD CK IMPACTED
RIPARIAN
BLACKCLOUD CK MILLSITE
BLACKCLOUD N0.3
CALIFORNIA N0.4
DAYROCK MINE

DAYROCK MINE TLGS PILE/SVNRT
REPOSITORY
DULUTH MINE BLACKCLOUD CK

IDAHO GALENA PROSPECT
MCDONALD MINE
MONARCH MINE BLACKCLOUD CK
NINEMILE CK BELOW DAYROCK MINE

NINEMILE CK POTENTIAL TAILINGS
DEPOSIT

NINEMILE CK SVNRT REHAB NEAR
BLACKCLD

NORTHSIDE MINE
OPTION MINE
PANHANDLE MINE
RUTH MINE
SIERRA SILVER MINE
SILVER STAR MINE

OSB084

OSB085

OSB061
OSB083
OSB038
OSB039

OSB052

OSB032

OSB031
OSB034
OSB082
OSB059

WAL033.

OSB060

WAL006
OSB115
OSB1I6
OSB033
WAL069
OSB055

1.23

8.96

1.50
0.77
1.28
11.76

5.55

0.84

0.56
0.30
0.54
5.43

31.73

15.87

0.25
0.34
0.31
0.68
0.24
0.36

Floodplain sediments

Floodplain sediments

Upland tailings
Upland waste rock
Floodplain waste rock
Adit drainage
Buildings & structures
Floodplain sediments
Upland tailings
Upland waste rock
Floodplain tailings

Floodplain waste rock

Upland waste rock
Upland waste rock
Floodplain waste rock
Floodplain sediments

Floodplain sediments

Floodplain sediments

Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Adit drainage
Upland waste rock

SW 7

SW 1

SW 7

OW 5
SB 2
SD 5
SS 4

SW 104

SD 2
SW 38

SW 1

SWD: Cu-I, Mn-5
SWT: Cu-6, Mn-5, Pb-5, Zn-1

SWD:Mn-l,Zn-l
SWT: Mn-1, Zn-1

SWD: Mn-5
SWT: Cd-2, Cu-4, Mn-4, Pb-7
GWT: Cd-4
SDT: Ag-3, As-2, Cu-3, Hg-1, Mn-
3, Zn-2
SST: As-3, Cd-2, Cu-2, Zn-2
SWD: Mn-10, Pb-1
SWT: Cd-47, Cu-2, Fe-3, Mn-8,
Pb-89
SDT: Ag-l,Cu-l, Hg-1, Mn-1, Sb-
1
SWD: Mn-3, Zn-1
SWT: Cd-6, Cu-2, Mn-2, Pb-33

SWD: Fe-1, Pb-5
SWT: Cd-5, Fe-1, Pb-1

SWD: Cd-4, Pb-7, Zn-2
SWT: Cd-5, Zn-2
GWD: Cd-4, Zn-4
GWT: Zn-4
SDT: Cd-3, Pb-2, Sb-3, Zn-3
SST: Pb-4, Zn-2
SWD: Cd-96, Pb-1 00, Zn-73
SWT:Cd-55, Pb-ll,Zn-47

SDT: Cd-1, Pb-1, Zn-1
SWD: Cd-34, Pb-35, Zn-19
SWT: Cd-32, Pb-5, Zn-6

SWD: Cd-S, Mn-1, Zn-5
SWT: Mn-1, Zn-4

SWD: Cd-3, Zn-5
SWT: Zn-5
SDT: Pb-3
SWD: Cd-5, Zn-28
SWT:Pb-l,Zn-54

SWD: Cd-4, Pb-3, Zn-1 8
SWT: Zn-32
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I
Table 4.1-4

Potential Source Areas Within Nine Mile Creek - segment NmSeg04

Source Area Name
Area

Source ID (Acres) Source Description
No, Samples

By Matrix Tvne Metals > IX Metals > 10X
THOMAS CONSOLIDATED SHAFT
UNIDENTIFIED DISTURBANCE
UNIDENTIFIED DISTURBANCE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT

OSB054
OSB035
OSB036
OSB037
OSBI14
WAL075
WAL078

031
0.49
0.25
0.71
0.22
0.09
0.27

Adit drainage
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock

ftlatrj*.Types
DR: Debris/Rubble SD: Sediment
GW; Groundwater SL: Soil
RK: Rock/Cobbles/Oravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

GWD: Groundwater - Dissolved Metals
GWT; Groundwater • Total Metals
SBT: Subsurface Soil
SDT; Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Metals
SWT: Surface Water • Total Metals

Ag; Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Feilron

Hg: Mercury
Mn: Mangtui'ese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4.1.5-1
Adit and Seep Data Summary

BtM
'n>--;;^*
;.. , "3. ".tf-f

Source Name ''"••'*•'-.-: ..;̂ >:"uf ^••Average"':
discharge,
v -'.'d&'i-'-.- '̂.

Maximum
Discharge, cfs

Average total
zinc concentration,

• " • ' " . • - • ttgflL-0*

Average total zinc
load, Ibs/day

Adits
OSB089
BUR054
BUR170
BUR171
BUR053
OSB055
OSB039
BUR051
BUR056
BUR058
BUR081
OSB032
OSB054
OSB087
OSB088

Success No. 3
Rex No. 2
Tamarack 400 Level
Tamarack No. 5
Interstate-Callahan
Silver Star
Dayrock
Sunset
Tamarack Rock Dumps .
Tamarack No. 3
Guelph
Duluth (Blackcloud Cr.)
Thomas Consolidated Shaft
Unnamed tunnel
Alameda

0.019
0.017
0.083
0.032
0.072
0.0096
0.0068
No data
No data
No data
No data
No data
No data
No data
No data

0.035
0.027
0.083
0.061
0.14

0.0096
0.0068
No data
No data
No data
No data
No data
No data
No data
No data

62,100
1,995
111
195
60
125
76

28,400
No data
No data
No data
No data
No data
No data
No data

6.3
0.18
0.050
0.034
0.023
0.0065
0.0028

No discharge data
No data
No data
No data
No data
No data
No data
No data

Seeps
BUR055
BUR054
BUR053
OSB044

Interstate-Callahan Mill
Rex .No. 2
Interstate-Callahan Rock Dumps
Success

0.0043
0,03
1.8

No data

0.007
0.03
4.27

No data

350,000
11,400

182
No data

8.1
1.8
1.8

No data
Notes:
Data compiled from the Restorations Alternative Plan (Gearheart et al. 1999). See Appendix J.
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Table 4.2-1
Ninemile Watershed Mass Loading

Location
NM29I
NM293
NM295
NM296
NMS
NM301
NM303
NM305
NM291
NM298
NM289
NM293
NM294
NM295
NM296
NM297
NM3QO
NM301
NM303
NM304
NM3G5
NM374
NM289
NM29I
NM293
NM294
NM29S
NM296
NM297
NM298
NM300
NM301
NM303
NM304
NM305

Sample
Nambtr
172022
172023
172Q24
172025
172019
172027
! 72028
I720I7
46379
463S7
46377
46381
46383
46394
46393
46392
46385
46391
46384
463S9
46388
46472
168491
! 68492
168494
168495
168496
16497
16498
! 68524
!6850f
168502
168504
168505
168506

CSM
Segment

1
1
1
1
1
1
1
I
!
1
i
1
I
1
1
1
!
1
I
i
I
1
I
1
1
1
!
I
I
i
1
!
i
1
I

Lac.
Type
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
SP
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

Sample
Bate

I6-May-91
16-May-91
16-May-91
l6-May-9l
16-May-91
16-May-9i
16-May-9l
!6-May-91
14-May-98
i4-May-98
!4-May-98
14-May-98
I4-May-98
15-May-98
l6-May-98
!5-May-98
I4-May-98
15-May-98
i4-May-98
lS-May-98
lS-May-98
17-May-98
B-Nov-97
l3-Nov-97
12-Nov-97
13-Nov-97
!2-Nov-97
I2-Nov-97
!2-Nov-97
l2-Nov-97
1 l-Nov-97
1 l-Nov-97
H-Nov-97
U-Nov-97
!!-Nov-97

Flow
CFS
20

25,5
31.2
30.9
33.5
39.2
39.6
50.5
22.9
55.6
18.1
26.2
0.14
31.5
28

31.8
2.25
33.4
35.3
32.3
43.8
0.01
0.71
2.63
3.H
0.03
5.89
4.15
4.19
3.92
0.91
4.22
5.88
6.97
538

Flow
Delta

0.0
5.5
5.7
-0.3
2.6
5.7
0.4
10.9
0.0

55.6
-37.5
8.1

-26.1
31.4
-3.5
3.8

-29.6
3S.2
1.9

-3.0
U.5

-22.9
0.0
0.0
0.5
-3.!
5.9
-1.7
0.0
-0.3
-3.0
3.3
1.7
1.1

-1,6

TOTAL LEAD

Concentration
PgfL

3
15
16
24
46
42
41
40
0.3

48.2
1

19,7
19.1
13.9
26.8
46.4
36

44.7
46.1
42

39.7
1300
o.n
1.5

15.6
75

15.8
80.5
129
138
5

93.6
60.2
53.2
47.6

Mass
Load

Ibs/day
0
2
3
4
8
9
9
11
0
14
0
3
0
2
4
8
0
8
9
7
9
0
0
0
0
0
i
2
3
3
0
2
2
2
1

Bdtt*
Ha/day

0
2
!
1
4
1
0
2
0
14
-14
3
-3
2
2
4
-8
8
1

-I
2
0
0
0
0
0
0
!
1
0
-3
2
0
0
-!

DISSOLVED ZINC

ConctnJratioa
Mg/L
137

1310
090
2190
2480
2040
1880
1990

0
2060

11
1230
4580
1390
34 !0
2050

34
1950
1890
1960
I960

33900
4.7
311

4380
6230
4300
8180
8330
8700
77

6570
5610
5410

Mxss
Lead

l&s/d»y
15
180
233
364
447
430
40!
541
0

616
i

173
3

236
5!4
35 i
0

350
359
341
462

1
0
4
73
1

136
183
188
!S3
0

149
177
203

5180 j !50

Ddta'
ibsJdny

0
165
54
13!
83
-17
-30
!40
0

616
-615
172

-170
232
278
-163
-350
350
9

-18
121

-46!
0
4
69
-72
135
46
5
-4

-183
!49
28
25
-53
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Table 4.2-1 (Continued)
Ninemiie Watershed Mass Loading

' - • • •••" • ' - v^^^,,^.4,v^^;^^^yi~::H:^555
_,.:.: <••'&*:

Location
NM291
NM293
NM294
NM412
NM29S
NM435
NM305
NM292
NM440
NM296
NM297
NM443
NM448
NM458
NM302
NM289
NM291
NM293
NM295
NM296
NM297
NM8
NM301
NM303
NM13
NM305
NM362

Sample
Namber

49021
49024
49025
49027
49028
49029
202442
49022
49131
49149
49150
49151
49152
49154
49153
172123
172125
172126
172127
172128
172129
172130
172132
172133
172134
172135
172124

•"CSM;
Segment

1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1

ia£
Type
RV
RV
RV
RV
RV
RV
RV
SS
RV
RV
RV
RV
RV
RV
SS
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
SP

Sample
Date

15-Nov-98
lS-Nov-98
15-Nov-98
15-Nov-98
15-Nov-98
15-Nov-98
25-Nov-98
15-Nov-98
06-Dec-98
06-Dec-98
06-Dec-98
06-Dec-98
06-Dec-98
06-Dec-98
06-Dec-98
04-Oct-91
04-Oct-91
04-Oct-91
04-Oct-9!
04-Oct-91
04-Oct-91
04-Oct-91
04-Oct-91
04-Oct-9I
04-Oct-91
04-Oct-91
04-Oct-9I

Stow
CFS
0.04
1.79
0.04
2.51
2.51
2.42
8.31
0.1

2.93
3.86
3.64
6.34
6.46
10.2
0.53
0.2

0.89
1.24
1.93
1.48
2.2
2.2

2.32
2.24
3.37
4.02
2.4

Flow
Delta
0.0
1.7

-1.8
2.5
0.0
-0.1
5.9
O.I
0.0
0.9
-0.2
2.7
0.1
3.8
-9.7
0.0
0.7
0.4
0.7
-0.5
0.7
0.0
0.1
-0.1
1.1
0.6
0.0

,:,;; .,.. TOTAL LEAD

Concentration
Pg/t

2
126

1
75.7
74.4
72.3
134
2.5
243
160
235
137
131
80
1
1
4
19
19
106
182
130
83
62
69
51
0.1

Mass
Load

Ibs/day
0
1
0
1
1
1
6
0
4
3
5
5
5
4
0
0
0
0
0
1
2
2
1
1
1
1
0

Delta*
Ibs/day

0
1

-1
1
0
0
5
0
0
-1
2
0
0
-1
0
0
0
0
0
1
1
0
-1
0
0
0
0

DISSOLVED ZINC

Concentration
l«g/L
5,5
0
43

12100
11800
11000

0
354

17300
17100
16300
9820
9560
6950
7.5
0

249
2410
2960
6450
6700
6810
5470
3340
4710
4550

73

Mass
Load

Ibs/day
0
0
0

163
159
143
0
0

273
355
319
335
332
382
0
0
I

16
31
51
79
81
68
40
85
98
1

Delta'
Ibs/day

0
0
0

163
-4
-16

-143
0
0
82
-36
16
-3
50
0
0
I

15
15
21
28
1

-12
-28
45
13

-97

"The Delta value reported at a sample location is the difference between Mass load at that location and the next upstream Sample location,
except for side streams and adits which are the mass load at that location.

CFS - cubic feet per second
Flow Delta: - Is the increase or decrease in flow compared to the next upstream sampling station
Ibs/day - pounds per day
RV - river sample
SS - samples collected in side stream off the main stream channel
SP - seep sample
Hg/L - micrograms per liter
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5.0 FATE AND TRANSPORT

The fate and transport of metals in surface water, groundwater, and sediment in the Ninemile
Creek Watershed are discussed in this section. A conceptual model of fate and transport,
important fate and transport mechanisms, and a summary of the probabilistic model developed to
evaluate fate and transport, were presented in the fate and transport section in the Canyon Creek
report, Section 5.0 and are not repeated here. This section draws upon that general information.

Initial findings on metals concentrations and mass loading for each segment, as presented above
in Section 4, Nature and Extent, are briefly summarized in Section 5.1. Results of the
probabilistic modeling are presented in Section 5.2. Sediment transport is summarized in
Section 5.3. A summary of fate and transport of metals in Ninemile Creek is presented in
Section 5.4.

5.1 INTRODUCTION

Ninemile Creek contributes significant quantities of cadmium, lead, zinc, and other metals to the
South Fork. The lowest and highest dissolved cadmium and zinc and total lead loadings
measured during six sampling events (May, 1991; October, 1991; November, 1997; May, 1998;
November, 1998, and May, 1999) are listed in Table 5.1-1. Potential sources of these metals in
the watershed were identified for each segment in Section 4.1 and preliminary mass loading
estimates were discussed in Section 4.2. Brief summaries of those results are included in this
section.

Segment NMSegOl contains the headwaters of the East Fork of Nihemile Creek (East Fork)
down to just above the Interstate mill site (Figure 4.1-1). The BLM identified eight source areas
hi this segment. Sampling of surface water collected near the downstream boundary of the
segment indicates that metals concentrations are greater than ambient water quality criteria
(AWQC); however, samples collected a short distance upstream do not exceed AWQC. This
segment of the watershed is relatively undisturbed by mining-related activities, with intact, well-
vegetated, and stable stream banks.

Segment NMSeg02 begins on the East Fork above the Interstate mill site and ends at the
confluence of the East Fork with the main stem of Ninemile Creek (Figure 4.1-2). The BLM
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identified 29 source areas in this segment. Sampling of surface water indicates that metals
concentrations in surface water are greater than AWQC.

Segment NMSegOS contains the headwaters of Ninemile Creek down to its confluence with the
East Fork (Figure 4.1-5). The BLM identified six source areas in this segment. Sampling of
surface water indicates few exceedances of AWQC. This segment of the watershed is relatively
undisturbed by mining-related activities.

Segment NMSeg04 begins at the confluence of the main stem of Ninemile Creek with the East
Fork and ends at the confluence of Ninemile Creek with the South Fork Coeur d'AIene River
(Figure 4,1-7). The BLM identified 27 source areas in this segment. Sampling of surface water
indicates that metals concentrations in surface water are greater than AWQC.

5.2 MODEL RESULTS

Results from the probabilistic model are discussed for cadmium, lead, and zinc in this section.
Modeling results for estimates of discharge are discussed in Section 5.2.1. Modeling results for
estimates of chemical concentrations and mass loading of cadmium, lead, and zinc are discussed
in Section 5.2.2.

Data were evaluated for seven separate sampling locations. Expected values for discharge, metal
concentrations, and mass loading were calculated. Results are summarized in Table 5.2-1 for
discharge, dissolved cadmium and zinc and total lead concentrations, and total cadmium, lead,
and zinc mass loading. Complete results for the seven sampling locations are tabulated in
Appendix C. Only sampling locations with 10 or more individual data points for each parameter
of interest were evaluated. In the Ninemile Creek watershed, the seven sampling locations, in
order from upstream in the East Fork Ninemiie Creek to the mouth of Ninemile Creek, are
NM291, NM293, NM295, NM296, NM298, NM303, and NM305. The seven sampling
locations are shown in Figure 5.2-1. The first sampling location, NM291, is located immediately
upstream of the confluence of Wilson Creek and East Fork (East Fork) Ninemile Creek.
Sampling location NM293 is less than one-half mile downstream from NM291 and immediately
downstream from the Tamarack 400 level. The third sampling location progressing downstream
on the East Fork is NM295. This sampling location is situated on the downstream end of the
East Fork impacted riparian area, approximately one-quarter mile upstream from Success No. 3.
Sampling location NM296 is located at the confluence of an unnamed creek with the East Fork
more than one mile upstream from the town of Bunn, The last sampling location in
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Segment NMSeg02 (NM298) that was analyzed is found approximately one-half mile upstream
from the town of Bunn. All previous sampling locations mentioned were located in
Segment NMSeg02. The last two sampling locations analyzed, NM303 and NM305, are located
on Ninemile Creek near the Northside Mine and the mouth of Ninemile Creek, respectively.
These sampling locations (NM303 and NM305) are located hi Segment NMSeg04.

River stretches bracketed by sampling locations are designated reaches. For example, the portion
of Ninemile Creek lying between sampling locations NM303 and NM305 is called a reach.
Accordingly, there are six reaches encompassed by the seven sampling locations.

5.2.1 Estimated Discharge

An example of the lognormal distribution of discharge data at sampling location NM305 at the
mouth of Ninemile Creek is shown in Figure 5.2-2. Data from sampling location NM305 are
used throughout this discussion for consistency of presentation, it lies near the mouth of
Ninemile Creek, and more data are available at this location than at other locations. In
Figure 5.2-2, the discharge (in cfs) is plotted on a log scale versus the normal standard variate.
The normal standard variate is equivalent to the standard deviation for a normalized variable.
When the log of a variable (e.g., discharge) is plotted versus the standard normal variate, a
straight line will result if the data are lognormally distributed. The cumulative distribution
function gives the probability that the observed discharge at any given time will not be exceeded
by the estimated discharge at that cumulative probability. The cumulative distribution function
is plotted versus the normal standard variate in Figure 5.2-3. To determine the probability of
occurrence of a specific discharge, first select the discharge of interest on Figure 5.2-2, then find
its corresponding normal standard variate. Using that value for the normal standard variate, look
up its corresponding cumulative probability in Figure 5.2-3. For example, for a discharge of 10
cfs, the normal standard variate is approximately -0.2 (Figure 5.2-2). Looking on Figure 5.2-3,
this value corresponds to a cumulative probability of approximately 0.42; therefore,
approximately 42 percent of the time, discharges at this location will be 10 cfs or less.

As shown in Figure 5.2-2, there is a good fit of the lognormal regression line (solid line in
Figure 5.2-2) to the data. This goodness of fit, as evidenced by a high coefficient of
determination (r2 = 0.93), supports the assumption that discharges are lognormally distributed.
The dotted line represents the true (ideal) lognormal distribution having the same mean (20) and
coefficient of variation (1.19) as the actual data. The expected value, or average discharge rate,
for Ninemile Creek at location NM305 is 19.8 cfs. Expected values for discharge at all seven
sampling locations are summarized in Table 5.2-2.
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Estimated gains or losses in discharge (EV) and the coefficients of variation (CV) for reaches on
Ninemile Creek are listed in Table 5.2-3.

Three of the six reaches are gaining reaches and three are losing reaches. The first reach,
between NM291 and NM293, loses an estimated 0.9 cfs. Other losing reaches are between
NM295 and NM296 (2.1 cfs) and between NM296 and NM298 (0.6 cfs). The biggest gaining
reach is bracketed by NM305 and NM303 (gain of 9.4 cfs), followed by the reach between
NM293 and NM295 (3.9 cfs), and, finally, the reach between NM298 and NM303 (1.7 cfs).
Losses occur where the gradient lessens, and gains occur where the valley narrows.

5.2.2 Estimated Cadmium, Lead, and Zinc Concentrations and Mass Loading

Dissolved cadmium and zinc, and total lead concentrations and loads were evaluated using the
probabilistic model at the seven sampling locations (six reaches) that contained a minimum of
ten data points. Data from the seven individual sampling locations are discussed below.

Based on a comparison of USGS and non-USGS data, total lead concentrations and loads may be
underestimated. USGS data tend to show a lower-percentage of dissolved lead than non-USGS
data. The discrepancy may relate to the way water-quality samples are collected in the field.

Figures 5.2-4 through 5.2-9 illustrate the lognormal distribution of dissolved cadmium, total lead,
and dissolved zinc concentrations and mass loading at sampling location NM305. The data
follow a lognormal distribution as indicated by the high r-squared values (r2). For dissolved
concentrations, the r-squared values for zinc and cadmium were 0.97 and 0.93, respectively. The
r-squared value for the total lead concentration was 0.89. The corresponding values for total
zinc, lead, and cadmium loads were 0.84, 0.93, and 0.96, respectively.

To assist in interpreting and placing the results in context, screening levels, expected values
(EV), and total maximum daily loads (TMDLs) are shown on the figures. Where the scale on the
graph permitted, the screening level, and 10 times and 100 times the screening level are shown.
The TMDLs are given at the I Oth, 50th, and 90th percentiles. Often, it was necessary to multiply
the TMDL by a scalar to fit it on the graph. The TMDLs used were those presented in the Draft
Technical Support Document of June 2000 (USEPA 2000a). Strictly speaking, TMDLs for non-
discrete sources are for dissolved loads. However, the TMDLs for dissolved loads were
multiplied by a translator from EPA's Final Technical Support Document (USEPA 2000b), to
convert the dissolved TMDL load to a total load. A translator is the ratio of total recoverable
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metal to the dissolved metal. The only purpose of this exercise was to provide a reference and
point of discussion for the total loads.

The screening level for dissolved cadmium in surface waters is 0.38 ug/L. Cadmium
concentrations at NM305 were greater than the screening level. A large percentage of the
measured cadmium concentrations exceeded 10 times the screening level. No dissolved
cadmium concentrations exceeded 100 times the screening level (Figure 5.2-4). The estimated
dissolved cadmium concentration of approximately 22 ug/L exceeded 58 times the screening
level.

As shown in Figure 5.2-5, the majority of the total lead concentrations fall between 1 and 10
times the screening level (15 ug/L). Several data points exceeded 100 times the screening level.
The estimated total lead concentration (approximately 92 ug/L) exceeds the screening level.

As shown in Figure 5.2-6, all dissolved zinc concentrations measured at sampling location
NM305 are greater than 10 times the screening level (42 ug/L) with approximately one-half of
the data points exceeding 100 times the screening level for dissolved zinc in surface water. The
estimated dissolved zinc concentration (3,411 ug/L) exceeds 81 times the screening level.

The 90th percentile value of the TMDL for the dissolved cadmium load at the mouth of Ninemile
Creek is 0.107 ug/L. This value was exceeded in all plotted data points where measurements
were taken (Figure 5.2-7). The estimated dissolved cadmium load of 1.6 ug/L also exceeds 10
times the 90th percentile TMDL.

The 90th percentile TMDL for total lead loading at the mouth of Ninemile Creek (0.2 ug/L) was
exceeded in every plotted measurement (Figure 5,2-8). The estimated total lead load at the
mouth of Ninemile Creek is approximately 13 pounds/day. The estimated expected value
exceeds 10 times the 90th percentile value for Ninemile Creek.

As shown in Figure 5.2-9, all plotted measured values of dissolved zinc loading exceeded the
90th percentile TMDL (9.72 pounds/day) for the dissolved zinc load at the mouth of Ninemile
Creek (USEPA 2000a). Two of the measured values exceeded 100 times the 90th percentile
TMDL and the estimated value of approximately 276 pounds/day.

Figures similar to Figures 5.2-4 to 5.2-9 were developed for each of the seven sampling
locations. The results of these and additional analyses are presented in Appendix C. Data in
Appendix C were used to compute the expected values and coefficients of variation for dissolved
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and total zinc, lead, and cadmium concentrations and loads in the six reaches of Ninemile Creek,
The resulting computations are presented in Tables 5.2-2 to 5.2-5. The calculations were
performed in the same manner as described in the discharge section (Section 5.2,1).

The expected values of dissolved zinc concentrations and loads markedly increase or decrease
depending on the reach as one progresses downstream in the Ninemile Creek Watershed. These
trends are discussed below, reach by reach within the segments.

*
Total lead concentrations and loads behave similarly to zinc in that concentrations may increase
or decrease depending on the specific reach evaluated. Changes in the estimated concentrations
and loadings are further discussed in the reach-by-reach evaluation.

Analogous to zinc and lead, dissolved and total cadmium concentrations and loads may increase
or decrease depending on the reach. Dissolved and total cadmium concentrations and loads are
discussed hi the reach-by-reach analysis.

5.2.2.1 Segment NMSegQl

Segment NMSegOl comprises the upper part of the East Fork. This segment lies above the
Interstate mill site and has several potential sources, but no mill sites. The first sampling
location evaluated (NM291) is located in Segment NMSeg02, but lies near the downstream
boundary of Segment NMSegO 1. Surface water samples collected at NM291 indicated
concentrations of metals in excess of screening levels by several fold. Samples collected a short
distance upstream of NM291, specifically at NM289 and NM290, have metal concentrations that
do not exceed screening levels. It is not known if location NM291 has been impacted by tailings
and additional waste material at the Interstate mill site; however, there is no indication of
important source areas upstream of the Interstate mill/mine.

Because NM291 is located near the downstream boundary of Segment NMSegO 1, it will be
discussed here in addition to further discussion found in Segment NMSeg02. Concentrations and
loads measured at NM291 can be considered to represent respective contributions from
Segment NMSegOl. The expected dissolved zinc concentration (approximately 318 ug/L)
exceeds the screening level (42 ug/L) for dissolved zinc in surface waters by more than 7-fold.
The estimated value of the dissolved zinc load (approximately 33.1 pounds/day) at NM291
exceeds the 90th percentile TMDL load (9.72 pounds/day) for the mouth of Ninemile Creek.
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The estimated value of the total lead concentration (approximately 7.7 ug/L) does not exceed the
screening level (15 ug/L) for total lead concentrations in surface waters. The estimated value of
the total (0.318 pounds/day) lead load at NM291 exceeds the TMDL for total lead loads at the
mouth of Ninemiie Creek. As mentioned, TMDLs for total lead loads were calculated by
multiplying the TMDL for the dissolved lead load by a translator. The translator is the ratio of
total lead to dissolved lead (USEPA 2000b).

The estimated value of the dissolved cadmium concentration (1.1 ug/L) at NM291 exceeds the
screening level for dissolved cadmium in surface waters (0.38 ug/L). The estimated value of the
dissolved cadmium load at NM291 is approximately 0.03 pounds/day. This corresponds,
approximately, to the 50th percentile TMDL (0.0273 pounds/day) loading capacity for the mouth
of Ninemiie Creek.

Possible contributors to the dissolved and total metal concentrations and loads at NM291 are the
tailings and other waste material at the Interstate-Callahan mine/rock dumps. The estimated
values of the total loadings from Segment 01 for zinc, lead, and cadmium are approximately 33
pounds/day, approximately 0.3 pounds/day, and approximately 0.03 pounds/day, respectively.

5.2.2.2 Segment NMSeg02

Most of the source areas in the Ninemiie Creek watershed lie within Segment NMSeg02.
Segment NMSeg02 begins above the Interstate mill site and continues downstream on the East
Fork to its confluence with Ninemiie Creek. Remediation work was conducted at the Interstate
mill site to reduce metal concentrations and loadings. The effectiveness of this effort is
unknown.

Five of the seven sampling locations from which data were analyzed lie within Segment
NMSeg02 (NM291, NM293, NM295, NM296 and NM298). The estimated dissolved zinc load
between sampling locations NM291 and NM293 increase by approximately 67 pounds per day.
Based on the model, it is estimated that essentially all of the zinc will be in the dissolved form at
the downstream sampling location (NM293) within this reach. The estimated dissolved zinc
concentration (approximately 4,670 ug/L) at NM293 is more than 100 times higher than the
screening level for dissolved zinc in surface water (42 ug/L).

Estimated values of total lead concentrations and loads increase within this reach (between
NM291 and NM293) as the estimated discharge decreases slightly (Table 5.2-2). The estimated
value of the total (approximately 25 ug/L) lead concentration at the downstream sampling
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location (NM293) In this reach exceeded screening level for total lead (15 ng/L). The estimated
value of the total lead load at NM293 exceed the 90th percentile TMDL for lead loads at the
mouth of Ninemile Creek.

The estimated value of the increase in dissolved cadmium concentrations in this reach is more
than 10 times higher than the screening level for dissolved cadmium in surface waters. The
estimated values of the dissolved cadmium loads at the downstream station in this reach exceed
the 90th percentile TMDL for total cadmium loading capacities at the mouth of Ninemile Creek.

The Interstate mill site and Tamarack complex are potential sources that could contribute to the
increased concentrations and loadings of zinc, lead, and cadmium occurring in this reach of
Segment NMSeg02.

The next reach (between NM293 and NM295) hi the East Fork shows decreased estimated values
of dissolved zinc concentrations, while the estimated dissolved zinc loads increase. Estimated
increased loadings with decreases in estimated concentrations are partially explained by the
estimated increase hi discharge of 3.9 cfs. All screening levels and the TMDL for zinc are
exceeded.

Similarly to zinc, estimated values of dissolved cadmium and total lead concentrations in this
reach decreased, while estimated dissolved and total loads increased (Tables 5.2-3 to 5.2-8).
Increased discharges of less contaminated water apparently increase the loads while diluting the
concentrations of zinc, lead, and cadmium. Tailings and the Rex No. 2/Sixteen-to-One mine are
possible contributors to the increased loading occurring within this reach.

Estimated values for dissolved cadmium and zinc, and total lead concentrations and loads
continue to exceed screening levels and TMDLs (TMDLs are for mouth of Ninemile Creek)
within the reach encompassed by sampling locations NM295 and NM296. Estimated values of
dissolved and total concentrations and loads for zinc, lead, and cadmium increase within this
reach (Tables 5.2-3 to 5.2-8). The estimated discharge decreased by 2.1 cfs in this reach.
Accordingly, estimated increases hi concentrations apparently account for increased loads by
more than compensating for decreased discharges. Possible contributors to increased
concentrations and loadings for zinc, lead, and cadmium within this reach include the Success
mining complex and the Alameda mine.

Sampling locations NM296 and NM298 bracket the last reach within Segment NMSeg02. The
downstream sampling location (NM298) lies near the downstream boundary of
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Segment NMSeg02. Estimated values of dissolved zinc concentrations increase within this
reach, while dissolved zinc loads decrease. It is possible that the estimated value for the decrease
in discharge accounts for decreased loads for cadmium and zinc with increased concentrations.
Lead, however, does not follow this trend. Estimated values of total lead loads increase while
the estimated total lead concentrations decrease. All screening levels and TMDLs continue to be
exceeded at the last sampling station (NM298) in Segment NMSeg02.

It is estimated, based on the probabilistic model, that the percentages of zinc, lead, and cadmium
loads in the dissolved phase are approximately 100 percent, approximately 47 percent, and
approximately 100 percent, respectively, at the last sampling location (NM298) within this
segment.

Based on the probabilistic model, estimated total loads contributed by Segment NMSeg02 are
approximately 177 pounds/day (zinc), approximately 8.2 pounds/day (lead), and approximately
1.2 pounds/day (cadmium).

5.2.2.3 Segment NMSegOS

Segment NMSegOS encompasses Ninemile Creek above its confluence with the East Fork.
Several potential sources (e.g., Ninemile Mining Co. complex, Galena No. 2, and Mayflower
No. 3) are found within this segment but little evidence of metals contamination in surface water
is found in the watershed. During low flows, concentrations of zinc, lead, and cadmium may
approach or slightly exceed screening levels, but the potential toxicity is reduced by the naturally
occurring higher alkalinity of the water in Segment NMSegOS. Because toxic effects can be
impacted by hardness or the alkalinity, increased alkalinity results in decreased toxicity.

5.2.2.4 Segment NMSeg04

Segment NMSeg04 is Ninemile Creek below its confluence with the East Fork to its confluence
with the South Fork Coeur d'Alene River. Aquatic life is nearly absent from this segment and
zinc, lead, and cadmium concentrations and loads continue to exceed screening levels and
TMDLs.

The two reaches in Segment NMSeg04 lie between NM298 and NM303 and NM303 and
NM305. As noted, NM298 is located in Segment NMSeg02 near its southern boundary where
Segments NMSeg02, NMSegOS, and NMSeg04 border one another at the confluence of the East
Fork and Ninemile Creek.
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In the first reach in Segment NMSeg04 (between NM298 and NM3G3), estimated values of
dissolved zinc and total lead concentrations and loads decrease in every instance (Tables 5.2-3 to
5,2-8), Estimated dissolved cadmium concentrations decrease while estimated dissolved
cadmium loads increase. The estimated discharge increases in this reach. It has been
hypothesized that reduced concentrations within this segment are a consequence of the high
alkalinity levels entering this segment from Ninemile Creek (Segment NMSegOS). Increased
discharges (Table 5.2-2) may explain some of the decreases in concentrations, but do not explain
the reduced loading for zinc and lead. If potential sources in this reach are contributing zinc and
lead to the system, this contribution is less than the reduction in zinc and lead concentrations and
loadings.

The last reach in this segment, and on Ninemile Creek, extends from near the Northside Mine
(NM303) to near the mouth of the creek (NM305). For each metal evaluated (zinc, lead, and
cadmium), estimated values of dissolved and total concentrations decreased while dissolved and
total loads for these same metals increased. Decreases in estimated dissolved and total
concentrations and increases in loads may be partially explained by the estimated increase in
discharge (9.4 cfs). Groundwater is entering Ninemile Creek as the canyon narrows near its
mouth.

Modeling indicates that this segment contributes an estimated value of approximately 65.5
pounds of zinc per day to the creek. Estimated values for contributions of lead and cadmium to
the creek from Segment NMSeg04 are approximately 4.5 pounds/day and 0.3 pounds/day,
respectively. Most of the zinc and cadmium and less than one-half of the lead are estimated to
exist in the dissolved phase. The estimated contributions from Segment 4 are based on expected
values at NM298 and NM305 while estimations of the percentage load in the dissolved phase are
based on values at NM305. Screening levels for total and dissolved concentration and TMDLs
for loading capacity are surpassed by zinc, lead, and cadmium at the mouth of Ninemile Creek.

5.2.2.5 Concentrations Versus Discharge

The following discussion is based on evaluation of data at the mouth of Ninemile Creek
(NM305) (Appendix C). There is a decrease in zinc concentrations with increased discharge
which is significant at a = < 0.0001 (a is the probability the correlation is due to chance). Total
lead concentrations increased with increasing discharge (a < 0.0001). Similarly to zinc,
estimated values of dissolved (a < 0.0001) cadmium concentrations also exhibited decreased
concentrations with increased discharge at the mouth of Ninemile Creek.
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The regressions permit estimation of dissolved cadmium and zinc, and total lead concentrations
at various discharge rates. Similar regressions were developed at the other sampling locations.
At all seven sampling locations, there was a general decrease in dissolved zinc and cadmium
concentrations with increasing discharge rates (Appendix C). Total lead concentrations decreased
with increasing discharge at every location except the first (NM291) and last (NM305) sampling
stations.

Ion speciation solubility calculations with the MINTEQA2 geochemical computer code indicated
there were no solid phases controlling zinc concentrations in surface waters in the Coeur d'Alene
basin and at the mouth of Ninemile Creek. Decreasing zinc, lead, and cadmium concentrations
with increased discharge rates support this hypothesis by indicating that no solid is dissolving
rapidly enough to achieve equilibrium with these surface waters. Otherwise, the concentrations
would remain relatively constant at different discharge rates. As indicated in the solubility and
adsorption modeling, adsorption is the most likely control on zinc concentrations. Accordingly,
mechanistic modeling supports conclusions inferred from the regression analyses developed
here.

5.3 SEDIMENT FATE AND TRANSPORT

Sediment transport processes were discussed in detail in Section 3. Brief summaries of
sediment transport processes active in the watershed are presented in this section, followed by
descriptions of sediment sources and transport processes observed in each segment.

5.3.1 Sediment Transport Processes

Sediment derived in Ninemile Creek is transported through the system and into the South Fork.
Sediment sources in Ninemile Creek are rock debris situated adjacent to channels, channel bed
sediment, bank erosion, and road drainage. Mining activities have increased the sediment load in
Ninemile Creek. Based on USGS sediment transport and stream discharge data, approximately
1,350 tons of sediment were transported out of Ninemile Creek in water year 1999 (USGS 2000):
approximately 60 percent as fines, 37 percent as sand, and 3 percent as bedload. Based on
estimates of historical surface water and sediment discharge, this was below average for the
period 1990 to 1999.

Suspended sediment and bedload samples were not analyzed for total metals; therefore, mass
loading was estimated from total and dissolved surface water data as described in Section 5.2.
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53.2 Segment Descriptions

Segment NMSegOl has approximately 5,700 linear feet (1.1 miles) of mapped channel. The
slope of the channel ranges from 10 to 19 percent and the profile appears relatively uniform. The
valley bottom is vegetated with conifers that obscure view of the channel. Little disturbance was
observed in the limited review, except where unstructured piles of rocky debris have been placed.
The high slope of this reach provides very efficient transport of sediment supplied to the stream.
Likely sources of sediment other than the rocky debris are mobilization of channel bed sediment,
minor bank erosion and sediment from road drainage. Data were not available on soil and
sediment metals concentrations.

Segment NMSeg02 has approximately 17,500 linear feet (3.3 miles) of mapped channel. The
slope of the East Fork in this segment ranges from about 5.5 to 13.5 percent, and the profile
appears to be relatively uniform. The channel form in this segment varies from a meandering
braided channel to confined and channelized. Rockfalls, rock debris piles, mobilization of the
channel bed material, lateral migration, and road drainage are all sediment sources in this
segment. Of the four segments in the Ninemile Creek watershed, this segment appears to contain
the majority of sediment sources. Soil and sediment metals concentrations exceeded screening
levels, especially cadmium, lead, and zinc.

Segment NMSeg03 has approximately 9,500 linear feet (1.8 miles) of mapped channel. The
channel slope varies from about 2 percent in the lower reaches to 22 percent at the headwaters.
Man made disruption of the stream channel appears to be minor as compared to other segments
within the watershed. Likely sources of sediment include mobilization of channel bed material,
minor bank erosion, and road drainage. Sediment transport is likely very efficient in the upper
reaches of the channel where the channel slope is very high. Data were not available on
sediment metals concentrations. Only three surface soil samples were collected from this
segment. Metals concentrations were only slightly greater than screening levels for arsenic,
cadmium, lead, and zinc.

Segment NMSeg04 has approximately 26,000 linear feet (4.9 miles) of mapped channel,
including one major tributary, Blackcloud Creek. The slope of the mainstem of Ninemile Creek
through this segment varies from less than 1 percent to about 7 percent. Most of the channel
length is constrained in the current position by old railroad grades, roads, bedrock hillsiopes and
recent channel remedial projects; however, there are reaches that show indications of lateral
movement. Blackcloud Creek is a high-gradient stream with slopes ranging from 4 to
29 percent. Primary sources of sediment in this segment include mobilization of channel bed
material, local scour, small-scale bank erosion, lateral migration, and drainage from roads. Soil
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and sediment metals concentrations exceeded screening levels, especially antimony, cadmium,
lead, and zinc.

5.3.3 Summary of Sediment Transport

Approximately 400 tons, or 34 tons per square mile, of sediment was transported from Ninemile
Creek to the South Fork Coeur d'Alene River in water year 1999. Sediment sources (including
mining waste) occur in all four segments. Based on interpretation of aerial photographs from
1984, 1991, and 1998, the majority of the sediment supplied to the creek appears to originate in
Segment 2. Large piles of rock debris and rockfall are positioned adjacent to the stream channel
in this segment. The moderately steep slope and braided nature of the channel in this segment
provides energy and material for effective movement of sediment. Channelization, bed controls,
deposition pools, and structured debris piles have previously been used in this segment to reduce
the sediment yield of the basin. These efforts have likely reduced the sediment load by some
undetermined quantity. The sediment yield has also presumably been reduced through time since
the practice of discharging mining-related debris directly into the channel has been discontinued.

Suspended sediment and bedload samples were not analyzed for total metals; therefore mass
loading was estimated from total and dissolved surface water data, as described in Section 5.2.
Floodplain soil and sediment samples, representative of suspended sediment deposited during
low-flow events, were analyzed for total metals. Metals concentrations in floodplain soil and
sediment samples exceeded screening levels in Segments 2 and 4. Metals in depositional
floodplain sediments will be remobilized into the water column, moved downstream, and
eventually enter the South Fork during high-flow discharge events as both suspended sediment
and dissolved metals in surface water.

5.4 SUMMARY OF FATE AND TRANSPORT

The probabilistic model was used to quantify and summarize the available data and to estimate
pre-remediation metals concentrations in surface water and mass loading to Ninemile Creek.
Sediment transport was evaluated using USGS suspended and bedload sediment discharge data
and measured floodplain soil and sediment data. Results are summarized in this section.

Surface water discharge, metals concentrations (total and dissolved), and mass loading data were
analyzed using lognormal probability density functions at seven separate sampling locations in
Ninemile Creek. Only results for cadmium, lead, and zinc were analyzed. Regressions were
developed for total and dissolved concentrations versus discharge to quantify and identify trends
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in concentrations and mass loading with changing discharge rates. The percentages of dissolved
and particulate forms of metals were computed from the estimated expected values predicted by
the model.

Results of the probabilistic modeling indicate:

• Estimated values of dissolved zinc and cadmium concentrations exceeded
screening levels at the first sampling station (NM291).

• Estimated values of total lead and dissolved cadmium and zinc loads surpassed
their respective TMDLs. To illustrate the observed trends of estimated expected
values throughout the watershed, estimated expected values for cadmium, lead,
and zinc concentrations and mass loading are shown in Figures 5.4-1 through
5.4-6.

• Dissolved concentrations tend to be inversely related to increased discharges.
Increased discharges do not always result in increased total loads because of
decreases hi concentrations. To illustrate the relationship between discharge,
concentration, and mass loading, estimated expected values for these variables at
each sampling location are plotted together for cadmium, lead, and zinc in
Figures 5.4-7 through 5.4-9, respectively.

• Potential major source areas identified in each reach are listed in Table 5.4-1.
Identification of major source areas was primarily based on the estimated
contributions of sites to dissolved zinc loading in surface water of the Coeur
d'Aiene River basin. The identification process and backup documentation is
presented in Draft Technical Memorandum No. 1: Candidate Alternatives and
Typical Conceptual Designs, Coeur d'Aiene Basin Feasibility Study (URSG and
CH2M HILL 2000).

W:\02700\0106.012\CSM Unit ittlpper Watersheds\Minemiie\Section S.G.wpd



Figure 5.2-1
Ninemile Creek Watershed
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Probabilistic Modeling Results for Discharge at NM305
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Probabilistic Modeling Results for Dissolved Cadmium Concentrations at NM305
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Probabilistic Modeling Results for Total Lead Concentrations at NM3Q5
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Probabilistic Modeling Results for Dissolved Zinc Concentrations at NM305
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Probabilistic Modeling Results for Dissolved Cadmium Mass Loading at NM305

* NM305 dCd Load Data, EV=2 Ibs/day CV=.90
— u=mLn{Load}+ b: r2=0.964, EV=1.6 Ibs/day CV=.86; max r2=0.99

3.0 i

2.01

I J•g 1.01

"E
TO
c 0.01a
a

oz
•1.0-

-2.0"

-3.0
0.1

Load Data-based LN

ev=t 6 Ibs/day
TMDlat9QmPerceritilexiOQ

TMDL at 50th Percentile x100

TMDL at 10th Percentile x100

1,0 10.0
Chemical Mass Load (Ibs/day)

100.0

£EPA
REGIOIMM

027-RI-CO-102Q
CoeurcfAlene Basin Rl/FS
Rl REPORT

Doc Control: 4162SOO-66l5.06,a
Generate 1

Ninerrie Creek Sorfes
07/13/01

Figure 5.2-7



Probabilistic Modeling Results for Total Lead Mass Loading at NM305
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Ninemile Creek Watershed
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Figure 5.4-3
Ninemile Creek Watershed
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Figure 5.44
Ninemile Creek Watershed
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Rgure 5.4-6
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Estimated Expected Values for Discharge, Dissolved Cadmium Concentrations
and Total Cadmium Mass Loading

O)
C
Ti

3
w

TJ
S

40

30

o
oo

.*"**

42
-H-
0)
D)
10
O
(0

15

10

A
\

..**

----A--

» Discharge (cfs)

• — Dissolved
Cadmium
Concentration
(ug/L)

-A- - Dissolved
Cadmium
Mass Loading
(Ibs/day)

NM291 NM293 NM295 NM296 NM298

Sampling Locations
NM303 NM305

c,EPA
REGION 10

027-RI-CO-102Q
Coeurd'Alene Basin RI/FS
Rl REPORT

Doc Control: 4162500.6615.05.3
Generation: 1

Ninemile Creek Series
07/13/01

Figure 5.4-7



I

1000

O)

'"5«o

aa
£
"O

(Q

I3

«~
8

100-

10 •

8
*•£.
01«#*»o

0)
n
u
V)
5

1 -

0.1

Estimated Expected Values for Discharge, Total Lead Concentration and Total
Lead Mass Loading

Discharge (cfs)

-Total Lead
Concentration
(ug/L)

- Total Lead Mass
Loading (Ibs/day)

NM291 NM293 NM295 NM2Q6 NM298
Sampling Locations

NM303 NM305

SEPA
REGIONS

027-RI-CO-102Q
CoewrfAlene Basin Rl/FS
Rl REPORT

Doc Confro): 4182500.6815.0S.a
Generation: 1

Nta* Creek Sarfes
07/13/01

Figure 5.4-8

———^jf&~~*.~~~~.



D
is

ch
ar

ge
 (c

fs
),

 C
on

ce
nt

ra
tio

n
 (u

g/
L)

 a
n
d

 M
as

s 
Lo

ad
in

g
 

j
(ib

s/
da

y)
 

f

- 
o
 

8
-»

• 
o

 
o

 
<
->

O-i

n „

0 -

o -

H

^ «F

Estimated Expected Values for Discharge, Dissolved Zinc Concentration and
Dissolved Zinc Mass Loading

/
<»

/

/
*•------ . . . . . .

^ -̂̂ -

^^"""
^-^r

A"

..*-.-..
-*-••**""

^ ——— "^^-^_—— • —— .

«--**f̂c. _ _ _--•*"""

...--*
.,.,*-^.- .......... . .^. . - . - • - -

— m — Dissolved Zinc
Concentration
(ug/L)

- -*- - Dissolved
Zinc Mass
Loading (Ibs/day)

1 ............ . , . . . . . . , , „ ( , , . . . , , . , .... „ , „ , ,

NM291 NM293 NM295 NM296 NM298 NM303 NM305
Sampling Locations

xvEPA
REGION 10

027-RI-CO-102Q
Coeurd'Alerte Basin RI/FS
Rl REPORT

Doc Control: 4162500.6615.05.3
Generation: 1

Ninemile Creek Series
07/13/01

Figure 5.4-9



FINAL RI REPORT
Coeur d'AIene Basin Rl/F
RAC, EPA Region 1
Work Assignment No, 027-RI-CO-IO

Part 2, CSM Unit!
Ninemile Creek Watershed

Section 5.0
September 2001

Page 5-40

Table 5.1-1
Instantaneous Low and High Metal Loading Values

For Six Sampling Events From May 1991 to May 1999

'^•^Vi'- " " :.- 'fttetrii^Jiili-Ll
Dissolved Cadmium
Total Lead
Dissolved Lead
Dissolved Zinc

••'rfv'-."-. . , v : . LOW. -:;..;• - . _ - , _ ,
ftxraads&fayV ^ ;

0.0002
0.006
0.001
0.07

v ragfc _ : ^
: (pounds/da\)

10.3
534
22.5
1,780
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Table 5.2-1
Summary of Estimated Expected Values for Metals Concentrations and Mass Loading

in Ninemile Creek"

.- - "; • •*• ,- - • "" •' \ >V 'v!'-, .i:'!11

; . • : - : Sampling ..'i;\;j.';'|.
„.:', ; : Location ,^;t.j;ffi
Screening Level or TMDL"
NM291
NM293
NM295
NM296
NM298
NM303
NM305

•' -]•. "-';;>ll|li Concentration .. KV^- . ' 'j -.-[\;;
• "':;V ̂ ':% fc,c' (HgflL)'.: • :- 'P:f :*: - • ' • V<i
Dissolved;;;

•; Cadmiuip;^-'
0.38

1-1 (0.48)
17.3 (0.76)
15.8 (0.68)
33.2 (0.55)

42.7 (0.663)
27.7 (0.42)
22 (0.48)

;'•:"; Total' -U
•feLead i;";.

15
7.68(1.36)

24.6 (0.687)
23.2 (0.503)

587 (7.2)
234 (0.875)
99.4 (0.43)

92.1 (0.802)

.Dissolved v
/:v|;-;'.Zinci^V

42
318(1.56)

4,667(2.16)
2,995(0.61)
6,068 (0.53)

7,140 (0.694)
4,600 (0.8)

3,411 (0.47)

'?• ,'' .; ;V^p^^i^M't^iiig^:^:''-::^;^\'
-f ' i * - '̂iV;^-''- 'l4;^^Wd^dayJ;^:^ |̂|̂ fi;|.; r .

:;ypissplved,i;
"i,:aCadniiiim*:i;.:

0.107
0.03(1.34)
0.5(1.06)
0.6(0.91)
1.3 (0.7)

1.27 (0.774)
1.3 (0.74)
1.6 (0.86)

;;.:Q';;Totaj;^|'
''rlir-.lUads^S

0.20C

0.318 (4.2)
0.838(1.37)

1.25(1.3)
3.72 (0.686)
8.56(1.41)
5.34(1.07)
13.1 (2.63)

^[...'Dissolved. ;;'i";
IJi-.'jEjii^Kj.

9.72
33.1 (0.84)
99.6(11.86)
124.9(1.74)
250.8 (0.88)
210 (0.72)

202.6 (0.787)
275.5 (0.92)

-'^•''-I^^Hv.
:!;(,,; l&rM^f^-.': , ;

j ,i* «•*•'*,,. «;i'V Kj. .<»! - ,••-.'̂ ^ ">;;:';•; 1> ; ;« -'":«i;''
t.^;JMschargesv;'-
•^^^itiift1

NA
8.4(2.31)
7.5(1.25)
11.4(1.34)
9.3 (0.85)
8.7(1.33)
10.4(0.98)
19.8(1.31)

"Summary tables with all modeling results are included in Appendix C.
bTMDLs are based on the 90th percentile.
The TMDL for total lead was obtained by multiplying by a translator as explained in text.

Notes:
Values in parentheses are coefficients of variation.
Bold indicates exceedance of screening level or TMDL.

W:\02700\0106.012\CSM Unit 1 \Upper Watersheds\Ninemile\Section S.O.wpd



FINAL RI REPORT
Coeur d'Aiene Basin RI/F
RAC, EPA Region 1
Work Assignment No. 027-RI-CO-10

Part 2, CSM Unit I
Ninemile Creek Watershed

Section 5.0
September 2001

Page 5-42

Table 5.2-2
Estimated Gains or Losses (EVJXJ) in Discharge in Reaches hi Ninemile Creek

Reach - Between Location
XI and Xj (# of Samples)

NM291 (32) to NM293
NM293(23)toNM295
NM295(18)toNM296
NM296 (54) to NM298
NM298 (50) to NM303

NM303 (42) to NM305 (96)

Estimated Expected Value of
Gain or Loss (EVfXl) in

Discharge, cfs
-0.9
3.9
-2.1
-0.6
1.7
9.4

Coefficient of Variation (CV) for
Reach (p^^ 0.9)

13.0
2.0
4.2
9.4
3.0
1.8

Table 5.2-3
Estimated Gains or Losses (EVfXJ) for Dissolved Zinc Concentrations (jig/L)

and Dissolved Load (pounds/day)

Reach —
Between Location

Xi and Xj
(# of samples)

NM291 (32) to
NM293
NM293 (23) to
NM295
NM295(18)to
NM296

NM296(54)to
NM298
NM298(50)to
NM303
NM303 (42) to
NM305 (96)

Estimated
Expected Value of

Increase or Decrease
in the Concentration of

Dissolved Zinc
(rtgflL)
4,349

-1,672

3,073

1,072

-2,540

-1,189

Estimated
Coefficient of

Variation (CV) for
the Dissolved Zinc

(p^^O.9)

2.2

5.1

0.6

2.3

0.9

2.0

Estimated
Expected Value of

Gain or Loss in
the Dissolved

Zinc Load
(pounds/day)

66.5

25.3

125.9

-40.8

-7.4

72.9

Estimated
Coefficient of

Variation (CV)
for the Dissolved

Zinc Load
<PlW = 0.9)

17.4

39.1

0.8

2.6

9.4

1.8

W:\02700\Oi06.012\CSM Unit UUpper Watersheds\Nmemiie\Section S.O.wpd
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Table 5.4-1
Potential Major Source Areas in Ninemile Creek Watershed

Reach | Location Description
NM291toNM293

NM293toNM295

NM295 to NM298

NM298 to NM303

Wilson Creek to Tamarack 400 Level Mine

Tamarack 400 Level Mine to V* mile
upstream from Success No. 3
V* mile upstream from Success No. 3 to Vi
mile upstream from Bunn
Vz mile upstream from Bunn to Northside
Mine

Associated Source Areas
Tamarack Rock Dumps, Miflsite, 400
Level, and Tamarack No. 5
Rex No.2/
Sixteen-to-One Mine
Success Mine Rock Dump, Success No. 3
and Alameda Mine
Dayrock Mine and Tailings Repository

W:\02700\0106.012\CSM Unit IttJpper Watersheds\Ninemtle\Section 5.0.wpd
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Data Source References

Data Source
References*

2

3

4

5

6

7

- . . ; . - . • ; - ' .'.'":„ .

Data Source Name
URSFSPANos. 1,2,
and 3

URSFSPANo.4

MFG Historical Data
Spring 1991

MFG Historical Data
Fall 1991

EPA/Box Historical
Data

IDEQ Historical Data

•':..•'•:•'"•,* "'-'< ••-"•-*••'• '•:••,'" ' ' ••••• ' ' " J

, ' : ' . " ,'•' •• ' V\. • , * . • ' : ' ' : ' '"'•
r Data Source Description

Fall 1997: Low Flow and Sediment
Sampling

Spring 1998: High Flow Sampling

Spring 1991: High Flow Sampling

Fall 1991: Low Flow Sampling

Superfund Site Groundwater and
Surface Water Data

IDEQ Water Quality Data

,u :- l':'\ >t ' * • " • + ''^'•^••^•{^^^^€^i^^-i^K^^l^:^'r: ;,-:;-••,,'•• LJ-V.!.',; ; . • : . < . ,v ;r - :. ̂ : - .., ;:-^^Refereace^^:^^^^s?^:
;K,s.i{;;,,r~ ̂ .jci^

URS Greiner Inc. 1997. Field Sampling Plan Addendum 1 Sediment Coring in the
Lower Coeur d'Alene River Basin, Including Lateral Lakes and River Floodplains
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and
Creek Surface Water Sampling
URS Greiner Inc. 1997. Field Sampling Plan Addendum 3 Sediment Sampling Survey in
the South Fork of the Coeur d'Alene River, Canyon Creek, and Nine-Mile Creek
URS Greiner Inc. 1998. Field Sampling Plan Addendum 4 Adit Drainage, Seep and
Creek Surface Water Sampling; Spring 1998 High Flow Event
McCulley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program
Spring 1991 High Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
McCulley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall
1991 Low Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
CH2MHU1. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund
Site. Fax Transmission of Map August 1 1, 1998
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: BOXDATA.WK4
Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit
for water years 1993 through 1996
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6,
1998 Subject: DEQ Water Quality Data Files Attached: 1998 trend Samples.xls, 1997
trend Samples.xls
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Data Source References (Continued)

Data Source
References1

8

10

11

12

13

Data Source Name
EPA7NPDES Historical
Data

URS FSPA No. 5

URS FSPA No. 8

Historical Groundwater
Data from MFC
Historical Data from US
Forest Service, Idaho
Geological Survey and
others

Data Source Description
Water Quality based on NPDES
Program

Common Use Areas Sampling

Source Area Sampling

1997 Annual Groundwater Data
Report Woodland Park
Historical Data on Inactive Mine
Sites USFS, IGS and CCJM, 1994-
1997, Prichard Creek, Pine Creek
and Summit Mining District

< ' • , • ! •.•.•„: * • ' • , . ' ;.. jf. ••• ,- *',„,; • ; "; > ' >,
i v • •; • • - . ' . ' ".'.':... ;; ,-]>••••' v. ; < 7 ' ; ;. . . , " • ' ' . :. . , . . . : ; . • . -^ / Reference', ' > ; : > . - ' . ' < : V : . , » • , s t ^ , . . . • • ,,«,

Environmental Protection Agency. 1998. E-mail from Ben Cope August 1 1,
1998/September2, 1998. Subject: Better PCS Data Files/Smelterville. Attached:
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS
Environmental Protection Agency. 1998. E-mail from Ben Cope August 5, 1998.
Subject: State of Idaho Lat/Longs File Attached: PAT.DBF
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: PCSDATA.WK4
URS Greiner Inc. 1998. Field Sampling Plan Addendum 5 Common Use Areas: Upland
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface
Water, and Drinking Water Supply Characterization
URS Greiner Inc. 1998. Field Sampling Plan Addendum 8 Tier 2 Source Area
Characterization Field Sampling Plan
McCulley, Frick & Gillman. 1998. 1997 Annual Groundwater Data Report Woodland
Park
Mackey K, Yarbrough, S,L. 1995. Draft Removal Preliminary Assessment Report Pine
Creek Millsites, Coeur d'Alene District, Idaho, Contract No. 1422-N651-C4-3049
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. I, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999, Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. Ill, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages)
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Data Source References (Continued)

Data Source
References*

13

14

15

16

Data Source Name

Historical Data from US
Forest Service, Idaho
Geological Survey and
others (continued)

Historical Sediment
Core Data: University of
Idaho (Thesis papers)

URS FSPA No. 9

Historical Sediment
Data

: > '' ' ' .
Data Source Description

Historical Lateral Lakes Sediment
Data from F. Rabbi and M.L.
Hoffrnan

Source Area Characterization; Field
XRF Data

Electronic Data compiled by USGS

V,-,- :' -:"^ ^.^Sft^.^Sn : : : ' - - • ; •:'::.;•>• .[••• ^r,^;,^ Reference^ ;;-^3^M-'^;?.'j4,;f--^*:;:v?;;;H-.-;-
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. IV, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary
Properties
US Forest Service. 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East
Fork Pine Creek Watershed, Shoshone County, Idaho
Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower
Coeur d'Alene River Valley, A thesis by M.L. Hoffrnann, May 1995
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994
CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral
Imaging Techniques
U.S. Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-
Trace Element Geochemistry of Lake Coeue d'Alene, Idaho, USA-Part 1: Surface
Sediments, USGS Open-File Report 92-109, Prepared by A.i. Horowitz, K.A. Elrick, and
R.B. Cook
US Geological Survey. 2000. Chemical Analyses of Metal-Enriched Sediments, Coeur
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results. Draft.
October 13, 2000. Prepared by S.E. Box, A.A. Bookstrom, M. Ikramuddin, and J.
Lindsey. Samples collected from 1993 to 1998.
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Data Source References (Continued)

Data Source
References*

17

18

22

23

24

25

Data Source Name
USGS Spokane River
Basin Sediment Samples

USGS Snomelt Surface
Water Data

MFC Report on Union
Pacific Railroad Right-
of-way Soil Sampling
URSFSPANo. 11 A

URSFSPANo. 15

URSFSPANo. 18

Data Source Description
Surface Sediment Samples Collected
by USGS in the Spokane River
Basin

Surface Water Data from 1999
Snomelt Runoff Hydrograph

Surface and Subsurface Soil Lead
Data

Source Area Groundwater and
Surface Water Sampling
Common Use Area
Sampling — Spokane River
Depositional and Common Use Area
Sediment Sampling - Spokane River

• ! ' • ., • • t< , ' : ' ; • • .'". ,'.5' : ' :, .;ij;;!:.,;;!J;lV's ';;""'., *\. .',<•! , • ' ' • - • ? < • . • . ; • . ...
i ' . , ; . , ; , ' . Reference ' ' .'.."'.',',"*" ' . . ' ' . . ;."":!'. : , > ' - . ' , " • ; ' . . . ? , . '

Environmental Protection Agency. 1999. Data Validation Memorandum and Attached
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1999. Subject: Coeur
d'AIene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals
Analysis, <63 um fraction, Data Validation, Samples SRH7-SRH30
USGS. 1999. USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'AIene
Office) ftp site
USGS, 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured near the
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'AIene River Basin
Idaho
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured on the
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine
Stations, Coeur d'AIene River Basin Idaho
MFG. 1997. Union Pacific Railroad Wallace Branch, Rails to frails Conversion, Right-
of-Way Soil Sampling, Summary and Interpretation of Data. McCuIley, Frick and
Gilman, Inc. March 14, 1997
URS Greiner Inc. 1999. Field Sampling Plan Addendum 1 1A Tier 2 Source Area
Characterization
URS Greiner Inc. 1999. Field Sampling Plan Addendum 15 Spokane River - Washington
State Common Use Area Sediment Characterization
URS Greiner Inc. 2001. Final Field Sampling Plan Addendum No. 18, Fall 2000 Field
Screening of Sediment in Spokane River Depositional Areas, Summary of Results.
Revision 1. January 200 1.
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Data Source References (Continued)

Data Source
References"

28
Data Source Name

USGS National Water
Quality Assessment
database

Data Source Description
Surface water data for sampling
location NF50 at Enaville, Idaho.

.: " • .-. : , ,-• \ ' : ; - '•'-,.• '" Reference ; • ' • ' ' ,{V.i ; '". ' ' . . ,i v- ;-- •. '••'•' . '
USGS. 2001. USGS National Water Quality Assessment database:
http://infotrek.er.usgs.gov/pls/nawqa/nawqa. wwvjnain.gohome. Data retrieved on
August 2, 2001 for station 12413000, NF Coeur d'Alene River at Enaville, Idaho.

"Reference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.
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ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
GS ground surface/near surface
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U Analyte was not detected above the reported detection limit
J Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed in Attachment 1 are shown in the data summary tables in the "Ref
column.
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Data Summary Table
Nine Mile Creek - segment NmSegOl

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Location
Location Type

Surface Water -
NM289 RV
NM289 RV
NM289 RV
NM289 RV
NM290 RV
NM365 AD

Surface Water -
NM289 RV
NM289 RV
NM289 RV
NM289 RV
NM290 RV
NM365 AD

Depth
Rcf Date In Feet

Total Metals (ug/1)
2 11/13/1997
4 05/16/1991
5 10/04/1991
3 05/14/1998
3 05/14/1998
2 11/14/1997

Dissolved Metals (ug/1)
2 11/13/1997
4 05/16/1991
5 10/04/1991
3 05/14/1998
3 05/14/1998
2 11/14/1997

Antimony

0.05 U

0.2 U
0.2 U
4.8 J.

0.5 U

0.2 U
0.2 U
0.5 U

Arsenic

0.16 U

2 U
2 U
3.8

0.1 U

2 U
2 U

0.36

Cadmium Copper Iron Lead Manganese

0.069 U 0.17 J 8.6 U 0.1 U 1.1 J
0.2 U
0.2 U
0,2 U 2 U
0.2 U 2U

| 155 1 |* 156 1 6

3 U
1

21 1 5U
51 2.6 5 U

590 |* 2010 1 | 1590 1

0.04 U 0.5 U 10 U 0.1 U 1U
0.2 U
0,2 U

3 UJ
0.1 U

0.2 U 2 U 20 U 0.6 5 U
0.2 U 2 U 20 U 0.8 5 U

If* ISO 1 | 14.9 1 I0 U 93.1 1 1 789 |

Mercury

O.I U

0.2 U
0.2 U

0.25 U

0.2 U

0.2 U
0.2 U
0;2U

Silver

0.22 U

0.2 U
0.2 U

2.8 [*"

0.03 U

0,2 U
0,2 U

0.03 U f*

Zinc

12.2U
20 U
12 U

12
19

28400 Jl

4.7
20 U
12 U

11
16

24300 1

July 24, 2001 Page 1



Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium

Surface Soil (tng/kg)
NM1I243 FP 16 — 58.1 8.9
NM1I244 FP 16 — 23.9 11.7
NM1I245 FP 16 - 26.2 3U
N M I I 2 4 6 FP 16 — 50 10.3
NM 11247 FP 16 — 12.6 12.7
NM1126 GS 15 10/02/1998 2.49
N M 1 I 2 7 CS 15 10/02/1998 6.88
N M 1 I 2 7 GS 15 JO/05/1998 9.79
NM1128 GS 15 10/02/1998 24.3
N M 1 I 2 8 GS 15 10/05/1998 4.43
NM1129 GS 15 10/05/1998 21.4
NM1589 GS 15 10/05/1998
NM159I GS 15 10/05/1998 50.4
NM1596 GS 15 10/05/1998 1.51
NM1597 GS 15 10/05/1998 3.48
NMI599 GS 15 10/05/1998 17.5
NMI600 GS 15 10/05/1998 19.9
NMI601 GS 15 10/02/1998 1.3
MM 1603 GS 15 10/02/1998 313
NMI604 GS 15 10/02/1998 14.8
N'MI605 GS 15 10/02/1998 211
N M I 6 Q 6 1 GS 15 lQffl2|l998
NMI606 GS 15 10/112/1998 0 1.48
HIM 1607 GS 15 10/02/1998 18.9
MM 1608 GS 15 10/02/1998 1.51
N M 1 6 0 9 , GS 15 10/02/1998 ! 2.48
N M 1 6 I O GS 15 10/02/1998 1.8
N M 1 6 I I GS 15 10/02/1998 3.02
N M I 6 I 2 GS 15 10/06/1998
NM 16.30 GS 15 10/05/1998 18 J
NMI631 GS 15 10/05/1998 4
NMJ632 GS 15 10/05/1998 1.29
NM1633 GS 15 10/05/1998 0.786
NMI634 GS 15 10/05/1998 0.972
NM1636 GS 15 10/02/1998 298
N.M1641 GS 15 10/05/1998 13.6
NMIto GS 15 10/05/1998 1.9

Copper

156
265
421
192
143

154

233

| 276

| 144
56.6
113
115

87.9

4190

1160
224

44.9

113
50

103

12.8

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

38500
58600
74100
43200
39800
62700

271000
3480

260000

14500
* 20400
*.. . S9600
* 2 2 3 2
^^196flfll

26.6
1510

138

296000
70400
19300
79200
34800
73600
63100

29000
40400

117000
120000
128000
129000

* 54100
200
437

12300
384

7530
3950
5360
8320

109
1280
4400

1* 35400

13900
39100
17700
20600

314000
38100
15400
18400
17500
17900
26800
27300
18100

* 46600
300

* 19800
333
663
157
640

1630
1060
10.7

10400
5860

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than H10X

Mercury Silver Zinc

1430
1640
741
757
878

2670
2290 |
ISM"
3720
2680
223
653

_____ 938
———— £^jj-

413
2080~

27600
10500

126
320

1700
193?

106
3050
1430

* 127000
20900

123
1830

126
221
155
274

16300
1750
370
105

55.
73.4

[* 1660001
1310 ]

164
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I
Data Summary Table
Nine Mile Creek - segment NmSeg02

location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium
Surface Soil (nig/kg)
NMI644 OS 15 IO'05/I998 6.68
NMI645 GS 15 I0,'05/1998 3,79
NMI648 GS 15 10/02/1998 ,,̂ .,:..̂ 1M:
NMI648 GS 15 10/13/1998 ,™,,;.̂ ™«
N M I 6 5 I 03 15 10/05/1998 4,72
N M I 6 6 I GS 15 10/05/1998 530
NMI66I GS 15 10/05/1998
NMI663 GS 15 10/05/1998 12.3
NMI664 GS 15 W05/I998 0.989
NM1665 GS 15 10/05/1998 1.43
NMI666 GS 15 10/05/1998 0.181
MMI667 GS 15 10/05/1998 6.72
NMI668 GS 15 10/02/1998 6.2
NMI676 QS 15 10/06/1998
NM2001 GS 15 10/02/1998 6.47
NM2004 GS 15 10/12/1998 2.64
NM413 GS II 10/25/1998 0 3,2 J 14.1 6.4
NM414 G3 U 10/25/1998 0 ' 2.3 J 128 10.9
NM4I5 GS U 10/25/1998 0 1,8 J | 75.3 19.3
NM416 03 U 10/25/1998 0 2.6 J 20.1 13.5
NM4I7 GS 11 10/25/1998 0 3.7 J ) 49.8 3,3
NM429 OS U 11/10/1998 0 0,42 UJ I . 6 J 0.24 U
NM430 GS U 11/10/1998 0 2Ai 10 16.4
NM43I GS II 11/10/1998 0 9.3 J | 23.8 19.9
NM432 GS U 11/10/1998 0 6,6 J 7-5 3,1
N.M433 GS U 11/10/1998 0 4.2 J 5,4 40.1
NM461 (B U 11/10/1998 0 10.5 J 43.6 14.5
NM462 GS U 11/10/1998 0 3.1 J 14,5 85

Subsurface Soil (mg/kg)
NM42I MW U 10/23/1998 5 10.6 UJ 0 2 I U 0.42 UJ
NM42I MW U 1073/1998 10 104 UJ 0.2 U 0 4 2 U J
NM422 MW U 10/23/1998 10 11.7 UJ 3,4 2,9 J
NM422 MW 11 10/23/1998 15 109 UJ 11 0.45 J
NM423 MW 11 10/23/1998 5 | 4WJJ 148 78.4 J
NM444 MW II 10/23/1998 7 1 1 6 U J 34,5 39 J
NM444 ^Mk 11 10/23/1998 35 12 1 UJ 37,7 26.6 J

July 24. 2001 ̂ *F

Copper

41.5
109

L.,.,ffi2il

54.3

381
144

63.3

mmmmaam

191
40
70

81.1
136
122

70,3
288

67,1

97
9.4

20 1
132
228

45.6

^P

Boxed Sample Result* Exceed
Screening Level By More Than IX

Iron Lead Manganese

23100
18058.56198

76000
77900
55000

43600
33900
14600
7020

13800
18400
95100
42000

14600
32700
31800
36000
34900
35300
18500
27900
49500
37700
2:8400
64400
29300

11500
10000
22800
12800
43000
43200
51500

404
42.5
8980

10700
* 58700

1370
1220
89.5
1220
33flO_

•̂ sssssso

1840

- -fg
65,4
4200
2350
2050
4500
3870
83.4
3230
4530
6210
4070

16100
4610

6.9
6.5
206
26

* 2pO<0
4180 J
4070

1270
1250
810

1360
910

2570
798
327
351

1560
1340
1080

526
310
353
846

3210
2190
3040

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than IflOX

Mercury Silver Zinc

0.2 J 4
0.1 1 J 2.4
0.15 J 2.3
0.82 7.4
0.09 J 5.1

9 0,14 U
2.2 5.3
9.5 203
6.2 14,9
2.5 8,8
1.3 24,4

0.63 5.1

0.05 U 0.64 U
0.05 U 0.63 U
0,06 U 0,7 U
0.05 U 0.65 U

21 77,7
036 4,9
OJ1 3,8

633
350^

1550
441

1* 2690(10

1180
75

118

637
586

18700
613
237

2440
2560
5840
5050
1110

109
3160
3980
1090
9300
4120
2970

268
41,1
IOSO
74 1

10900
7070

^•k4»«t



Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Subsurface Soil (mg/kg)
NM444 MW 11 10/23/1998 55

Sediment (mg/kg)
NM765 TP 2 12/15/1997 1.5
NM766 TP 2 12/15/1997 0
NM767 TP 2 12/15/1997 1
NM767 TP 2 12/15/1997 1
NM767 TP 2 12/15/1997 2.5
NM770 TP 2 01/17/1998 0
NM771 TP 2 01/17/1998 0 |

Groundwater - Total Metals (ug/1)
NM422 MW 11 12/01/1998 16
NM422 MW 23 12/01/1999 16
NM444 MW 11 12/01/1998 78
NM444 MW 23 12/01/1999 78

Groundwater - Dissolved Metals (ug/1)
NM422 MW 11 12/01/1998 16
NM422 MW 23 12/01/1999 16
NM444 MW 11 12/01/1998 78
NM444 MW 23 12/01/1999 78

Surface Water - Total Metals (ug/1)
NM100 RV 18 05/23/1999
NM291 RV 2 11/13/1997
NM291 RV 4 05/16/1991
NM29I RV 5 10/04/1991
NM291 RV 7 10/27/1993
NM291 RV 7 12/02/1993
NM29I RV 7 12/16/1993
NM29I RV 7 01/24/1994
NM29I RV 7 04/08/1994
NM29I RV 7 04/19/1994
NM291 RV 7 05/04/1994

12.2 UJ | 27.7 | 12.6 J

0.984 J 1.62J 3.33 J
3.06 UJ 1.9 1J 34.7 J
3.76 UJ

I 1 . 5 J | 19.3 j|
5.25 UJ 9.1 J I* 199 JJ

1.1 J 8.9 13.3
5.7 J| 13.2 55

1.8 J 1U 5.1
2U 1:U 6.5
2J 1U 6.7

2 U 1 U 7.3

1 U 1 U 5.3
2 U I U 7.8

2.1 J i l l ) 6.8
2 U 1 U, 9.7

10
0.12 U 0.19 1.1

0.6
1

1.5
1.5
1.2
1.3
1.4
2.1

1

Boxed Sample Results Exceed
Screening Level By More Than

Copper Iron

91.5 42200

14.8 J 7660 J
22.2 J 14300 J

90.4 J 25800 J
77.3 J 22500 J

280 98700
93.6 29200

5U 216
5U 210
5 U 1410
5 U 1320

5 U SOU
5U 164
5 U 407
5 U 69.4 J

1600 U
0.22 J 63.1 J

Lead Man

4360

258 J
723 J

4040 J
1580 J

1760
* 5540

1.6 J
2.8

20.5
30.6

I U
2 J

2 *
0,54 J

620
1.5

3
4

2.5 U
28
7
8
6

18
2.5 U

Shaded Sample Results Exceed Screening
IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

ganese Mercury

2450 O . I 1 J

529 0.0835 J
575 0.0499 U

Silver Zinc

4.1 2340

0.344 J 265 J
1.68J 6940 J

1620
1.46

480 0.183
6810 0.41
2700 1.3

61.2 0.2 U
54.8 0.2 U
2730 0.2 U
255 0.2 U

4.6 J 3190JJ
9.08,1 * 21900 J

4.5 12200
| 7.9 J 7310

5 U 817
5 U 1070
5 U * 4600
5 U 2540

61.3 0.2 t|
11 0.2 U

Ijoin.l oj2 1)
775 1 0.2 LJ

180
2.8 J O.I U

5U 765
5U 1180
5 U * 4440
5 U 3620

1700
0.22 U 328

145
260
314
328
300
300
315
410
167
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Data Summary Table
Nine Mile Creek - segment NmSeg02

Boxed Sample Results Exceed
Screening L«vel By More Than IX

Location
Location Type Ref Date

Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper^ Iron L«|d...... Manganese^ jMercury^ Silver

July 24. 2001

Zinc
Surface Water - Total Metals (ug/1)
NM29I RV 7 05/19/1994
NM291 RV 7 06/07/1994
NM291 RV 7 06/23/1994
NM29I RV 7 07/20/1994
NM291 RV 7 08/15/1994
NM29I RV 7 09/08/1994
NM29I RV 7 10/04/1994
NM29! RV 7 04/13/1995
NM29I RV 7 04/25/1995
NM29I RV 7 05/09/1995
NM291 RV 7 05/23/1995
NM29I RV 7 06/12/1995
NM291 RV 7 06/27/1995
NM29I RV 7 07/11/1995
NM29I RV 7 07/25/1995
NM29I RV 7 08/14/1995
NM29I RV 7 09/13/1995
NM29I RV 3 05/14/1998
NM29I RV 11 11/15/1998
NM292 RV 2 11/13/1997
HM292 RV 3 05/14/1998
NM292 RV II 11/15/1998
NM2W RV 2 11/12/1997
NM293 RV 4 05/16/1991
NM293 RV 5 10/04/1991
NM2B3 RV 7 04/19/1994
NM293 RV 7 05/04/1994
NM293 RV 7 05/19/1994
NM293 RV 7 06/07/1994
NM293 RV 7 06/23/1994
NM293 RV 7 07/20/1994
NM293 RV 7 08/15/1994
NM293 RV 7 09/08/1994
NM293 RV 7 10/04/1994
NM293 RV 7 05/09/1995
NM293 RV 7 05/13/1995
NM293 RV^ 7 05/2M995

0.2 U 2 U
1 U 1 U

0.05 U O . I 6 U
0.2 U 2 U

1 U 1 U
0.28 U 0 .16U

0.6
1.2

,4
.2
.4
,2
,3
,4

0,7
0,5
0.6
0,8
0,8
1,1
1,3

0.2 U
1 U

0.069 U
0,2
1.3

1S.8
3,7

9
28.7

21
11
13
12
13
16
13
14
12
46
9.8

5
2.5 U

5
2.5 U

5
5
8
8
8

12
5
9

2,5 U
5
7
8

14
2 U 22 0.3
5 U 50 U 2

0.06 U 145 1.7
2 U 42 1.9
5U SOU 3.1

0.72 J 370 1 15,6
15
19

102
16.6

13
12
IS
18
23
20
27
57
23
14

5 U 0.2 U 0.2 U
5 U 0.2 U 5 U

7,4 J O.i U 0.22 UJ
5 U 0,2 U 0,2 U
5 U 0.2 U 5 U

| 94.1 | O.I U 0.22 U

102
... . Jff..

zssmmasamae

• • • • • • § • •

308
279
316
151

.. . .—.• ?S

———~

216
261
10 U
15.5

I3 .6U
34

374
* 4450

1250
2330

* 3870
2630
1430
I960
2100
2420
2WO
2890

* 3MO 1
2460 1

* 91101
_ mt f



Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
NM293 RV 7 06/12/1995
NM293 RV 7 06/27/1995
NM293 RV 7 07/11/1995
NM293 RV 7 07/25/1995
NM293 RV 7 08/14/1995
NM293 RV 7 09/13/1995
NM293 RV 3 05/14/1998 0.2 U 2U
NM293 RV 11 11/15/1998 1 U 1 U
NM293 RV 11 11/15/1998
NM294 RV 2 11/13/1997 0.36 U 0.25
NM294 RV 3 05/14/1998 0.2 U 2U
NM294 RV 3 05/14/1998
NM294 RV 11 11/15/1998 1U 1U
NM295 RV 2 11/12/1997 0.27 U 0.16 U
NM29S RV 4 05/16/1991
NM295 RV 5 10/0411991
NM295 RV 7 04/1911994
NM295 RV 7 05/03/1994
NM295 RV 7 05/19/1994
NM295 RV 7 06/07/1994
NM295 RV 7 07/20/1994
N]M295 RV 7 08/15/1994 ; f
NIM295 RV 7 09/08/J994 : , "
NM295 RV 7 10/04/1994 ' i
l»JI29S RV 7 05/09/1995
NM295 RV 7 05/23/1995
NM295 RV 7 06/12/1995
NM295 RV 7 06/27/1995
NM295 RV 7 07/11/1995
NM295 RV 7 07Q5/:1995
NM295 RV 7 08/14/1995 ;
NM295 RV 7 09/13/1995
NM295 RV 3 05/15/1998 0.5 U 1 U
NM295 RV 11 11/15/1998 1 U 1 U
NM296 RV 2 11/12/1997 0.41 U 0.1
NM296 RV 4 05/16/1991
Njfe96 RV 5 10/04/1991

; i|

8.9
11
12
13
16
I8J

5.4

79.3
16

13.2
1 U

16.4_

10.1
26

fiu"
??gg gSFj H-'!;-"—— !????

12
14

^TTsn=ff»tfS=S=S

15
18
16
17
13

10.3
8.5
11
12
14
17
20

6.5
59.4

38
7.5

31.2

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

14
11
15

2U 78
5 U

234
| 2.8 J| [ 324

2 U 166

5 U 52.3 J
0.58 J 268

3 0 29.6 U
5! U 140

| 7| 15.1 U

16
20
37

19.7

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

61 0.2 U 0.2 U

1610
1870
2260
2530

* 3280
* 3920

1340
0.2 U 5 U

126
75

990
126 0.1 U 0.22 U

h * 1 5 1 f l O j
1^^63601

0.2 U 0.2 U
19.1 141
1 UJ

15.8
16
19

_____ 22.
22.F_

15
_____ 20__

20
24
37
23
14
13
20
18
21
20

5 U 0.2 U 5 U
37.4 0.1 U 0.22 U

13.9 51.5 0,2 UJ 0.3 U
74.4
80.5

24
106

527 0.2 U 5 U
51.3 0.1 U 0.22 U

* 4810 1
69.3

* 4280
1330
2760

* 3910
2610
1550
2050
2650

* 3230
* 3170 1
* 3920

2720
1580
1750
1990
2390
2610

* 3390
* 4010 1

1570 |
* 12100 1
* 8080

2090
* 6100
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Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Kef Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/l)
NM296 RV - 7 04/06/1994
NM296 RV 7 04/19/1994
NM296 RV 7 05/03/1994
NM296 RV 7 05/19/1994
NM296 RV 7 06/07/1994
NM296 RV 7 06/23/1994
NM296 RV 7 07/20/1994
NM296 RV 7 08/15/1994
NM296 RV 7 09/08/1994
NM29C) RV 7 10/04/1994
NM296 RV 7 11/15/1994
NM296 RV 7 12/13/1994
NM296 RV 7 02/09/1995
NM296 RV 7 03/22/1995
NM296 RV 7 04/13/1995
NM296 RV 7 04/25/1995
(4M296 RV 7 05/09/1995
NM296 RV 7 05/23/1995
NM296 RV 7 06/12/1995
NM296 RV 7 06/27/1995
NM296 RV 7 07/11/1995
NM296 RV 7 07/25/1995
NM296 RV 7 08/14/1995
NM296 RV 7 09/13/1995
NM296 RV 7 10/18/1995
NM296 RV 7 11/21/1995
NM2% RV 7 12/27/1995
NM2% RV 7 01/17/1996
H;M2% RV 7 03/28/1996
NM296 RV 7 04/17/1996
NM296 RV 7 OS/OS/ 1996
NM296 RV 7 06/19/1996
MM2% RV 7 07/24/19%
NM2% RV 7 08/21/1996
NM2% RV 7 09/26^19%
NM296 RV 7 10/29/1996
MM296 Ri' 7 11/27/19%

36
32

,,, ...Ĵ
19
24
27
33
38
38
38
50
55
55
48
47
44
"19
|4=====«=«=»==

22
22
28
29
38
45
28
38
40
27
29
26
12
23
29
33
33
42

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

A

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Xlnc

120
;;i;3f2,Illlllliji"w"s""'ir

:rafa:a^a:jazzzzljji143"
1S3
158
158
193
||7:"":*i;';;sii*T3T
1|8;

"" '"""1noi

77
82

.^^^^.^Jf,
"'"""""46"

,m.m .̂:JE.
'̂ '̂'"TT
"""""̂ "s?

no
132
108
66
69
93
59
54
50
33
70
92

135
150
152

i; gi
ZZZj^i]

2600 1
"̂""""""342?]

HZHIS]IZZZiiiE]

(ZZZiIED
|T**™97sr|

*_ . . . . . . . . 3510
2280
2810

* 3670

EZZijH]
|.*ZZI.5050..I
h^^^STOJ
l*,,]""""̂ ]
1̂ 9̂701
Ij^^^MMl
[^^^^^

HZH^E]
taHZSJi*"""""""̂ ]̂ ]
* 4560 J
.................. ...I93Q f
'*"""""*3S1

IZZZjS][*""zzSj^^^^S
f*"^^iy

July 24, 2001



Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
NM296 RV 7 12/13/1996
NM296 RV 7 01/30/1997
NM296 RV 7 02/19/1997
NM296 RV 7 03/26/1997
NM296 RV 7 04/16/1997
NM296 RV 7 05/15/1997
NM296 RV 7 06/24/1997
NM296 RV 7 07/23/1997
NM296 RV 7 08/14/1997
NM296 RV 7 09/04/1997
NM296 RV 7 10/16/1997
NM296 RV 7 11/26/1997
NM296 RV 7 12/17/1997
NM296 RV 7 01/21/1998
NM296 RV 7 02/25/1998
NM296 RV 7 03/20/1998
NM296 RV 7 04/23/1998
NM296 RV 7 05/07/1998
NM296 RV 7 05/28/1998
NM296 RV 7 06/2611998
NM296 RV 7 06/26/1998
NM296 RV 7 p7p8^1998
NM296 RV 7 08/26/1998
NM296 RV 7 09/24/1998
NM296 RV 7 10/08/1998
NM296 RV 7 10/26/1998
NM296 RV 7 11/25/1998
NM296 RV 3 05/16/1998 0.7 U 0.2 U
NM296 RV 1 1 12/0611998 1 U 1 U
NM297 RV 2 11/12/1997 0.52 U 0.12
NK-1297 RV 5 10/04/1991
NM297 RV 3 05/15/1998 0.5 U III
NM297 RV U 12/06/1998 IU 1U
NM298 RV 2 11/12/1997 0.18
NM298 RV 2 11/12/1997 0.52 U
NM298 RV 7 10/27/1993
NM298 RV 7 12/02/1993

41
42
37
40
33
221 " ' -̂ is'-m""""
8.5

_____ 15__

25
35
34
36
39
33
32
24
8.7
11
19
19
27
32
29
34
38
72

10 J
91.1
40.4
32.8
11.4
87.8

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

2.7 45.7 J
18.6 77,7 J
4.9 29.4 U

3.6 48.2 U
13.3 64 J
4.6

42.7
31
30

19.1 U

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

134
_____ 94__

84
74

1* .̂182601
1* TSOOl
l a t j i "^
[*^^13fl]
1* 6090 1

* 4260*1 * 3650
30
42
sJ

———— -ft

71
63
70
56
66

ioT
223__

50
44
41
80
68
62
67
64

227
26.8
160
129
182

46.4
235
138

268
114

1540
2950

* 4170

* 5110
1630
2220

* 3400

i
0.2 U

| 290 1 0.2 U 5 U nr^mooj
42.2 0.1 U 0.22 U f*"""""So[j

* 6100
47.3 0.2 U 0.3 U 2290

| 234 1 0.2 U 5U * 16500
45.1 0.15 J 0.22 U n*^*'JT4So'|

fe-Bl
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Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Ref Date In Feel Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
NM298 RV 7 12/16/1993
NM298 RV 7 01/24/1994
NM298 RV 7 02/18/1994
NM298 RV 7 03/08/1994
NM298 RV 7 03/24/1994
NM298 RV 7 04/07/1994
NM298 RV 7 04/18/1994
NM298 RV 7 05/04/1994
NM298 RV 7 05/19/1994
NM298 RV 7 06/07/1994
NM298 RV 7 06/23/1994
NM298 RV 7 07/20/1994
NM298 RV 7 08/15/1994
NM298 RV 7 09/08/1994
NM298 RV 7 10/04/1994
NM298 RV 7 11/15/1994
NM298 RV 7 12/13/1994
NM298 RV 7 01/10/1995
NM298 RV 7 02/09/1995
NM29S RV 7 03/07/1995
NM298 RV 7 03/22/1995
NM298 RV 7 04/13/1995
NM298 RV 7 04(25/1995
NM298 RV 7 05/09/1995
NM298 RV 7 05/23/1995
NM298 RV 7 06/12/1995
NM298 RV 7 06/27/1995
NM298 RV 7 07/11/1995
NM298 RV 7 07/25/1995
NM298 RV 7 08/14/1995
NM298 RV 7 09/13/1995
NM298 RV 18 10/27/1998
NM298 RV 18 11/19/1998
NM298 RV 18 12/10/1998
NM298 RV 18 01/21/1999
NM298 RV 18 QJ^2'I999
NM298 RV IS OJ70/I999

43
38
51
48
48
39
32
28
19
27
29
36
42
40
46
92
78
60
58
48
54
48
46
20
15
16
26
26
32
37
46
42

SO
49
43
39

Boxed Sample Results Exceed Shaded Sample Results Exce«l Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

Shaded Results With (*) Exceed
Screening Level By More Than IOOX

Manganese Mercury Silver Xinc

280
290
224
362
252
159
504

JfljLmmmeea*^

106
128
166
158
153
239

1* 3900
2680

*rii;.i.i.. ...̂ 0^
|* 44ft() Jr*r^23
F* ... .. " 589Pl
l )̂Mjm6JI |̂
I* "TOO!

* 400flJ ^ 11 1(10 1
3S2
375
234
206
180
190
164
178
108
102
134
178
338
272
274
110
ISO
200
140
220
400

^ . . . . . . A

Ijjj^lraoJ
ij^ZjjiSnr*^^5y
l^uiiimyiilJM
JT"""""™97M"|
jT^^^oi
l^^^^gMl

*_ 3800
2310
2810

•MMMHHMI
1*^43^
^^^^54601

IZZZ^HiIZZZIliltaZZZ^E]
i*""""""n2j
[7^j5ft^
iT!^9 ĵI^^^^M
r^'r^Mi
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Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
NM298 RV 18 05/05/1999
NM298 RV 18 05/23/1999
NM298 RV 18 06/15/1999
NM298 RV 18 07/07/1999
NM298 RV 18 08/04/1999
NM298 RV 18 09/01/1999
NM298 RV 1 10/01/1998
NM298 RV 7 01/15/1999
NM298 RV 7 02/23/1999
NM298 RV 7 03/08/1999
NM298 RV 3 05/14/1998
NM359 AD 3 05/17/1998
NM360 AD 2 11/1371997
h)M360 AD 3 05/13/1998
NM361 AD 2 11/14/1997
NM36I AD 8 04/04/1996
NM361 AD 3 05/13/1998
NM362 SP 2 11/14/1997
NM362 SP 4 05^15/1991
NM362 SP 5 10/Q4/.I991
NM362 SP 3 05/13/1998
NM363 SP 2 Il||4/il997 [
NM363 SP 3 05(16^998
NM3J64 AD 2 II ii:4y:|99;7
NM3J64 AD 3 05^6/1998
NM366 AD 2 H/14/1997
NM366 AD 3 05/16/1998
NM3J68 SP 2 ,11/15/1997
NM368 SP 3 05/13/1998
NM374 SP 3 05/17/1998
NM41I RV 11 11/15/1998
NM4I2 RV H 11/15/1998
NM435 RV II 12/06/1998
NM435 RV H 11/15/1998
NM435 RV H 11/17/1998
NM436 RV II 12/06/1998
NM437 RV 11 12/06/1998

0.2 U 2 U
0.3 U 1.3 U

0.34 U 0.16 U
0.29 J 0.79 J

0.39 U 1.9J
5 U 5 U

0,032 U 2.3 J
0.15 U 0.26 J

0,032 U 0.23 U
9.4 | 10.9

0.2 U 8.1 J
0.41 U 0.96 J

0.8 U 1.1 J
0.91 U 0.15 J

0.8 U 0.2 U
0.38 U 0.28 J

0.032 U 0.42 J
0,45 U 0.96 J

I . I J U
1 U 1 U
1 U 1 U
I U 1 U

0.63 U 0.23 J
1 U 1 U
1 U 1 U

27
12
6

10.7
20.8
29.2

32
52
50
47

10.5

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

1200 U

2 37
!* 377 J| 28.1

0.12 J
0.12 J

5.6
14

13.2

0.06 U 71 J
1.3 J | 775
1.6 J 88.3 J
5 U

2.2 J 106

85
450
93

50.4
82.5
95.5

74
140
132
114

48.2
30.9

0.28 J
6.8

91.7
148
148

0,87 0.43 U 11.9U 1.9
0.2 U 3 U

0.7 1
0,41 J 0.44 U 14,4 J l.U

* 1520
* 1810 J

0.41
0.6 J

1.5
0.3 J
13.1
15.9
156 J
23.2
59.8
45.6
57.3
62.5

50
49.1

1* 211 1 | 16600
|* 340 1

* 1650
270

0.89 U 47.1 U 13.2
1 J 202 13,9

2.3 j| 95.4 J
0.4 U 75 J

2 J 2320
3.5 J 94.4 J

51.4 J 314 J
5 U 2550
5U 143
5 U SOU
5 U 118

2.8 U . 240
5 U 177
5 U S O U

35.6
17.4
21.2
113

1300 J
16

75.7
28.6
72.3
131

80.6
37.1

110|

42

14.7
34.1
21.9
33.5
26.3

1 U

0.4 J
|* 26800 \

7.7 J
7.1 J
274 |
10 J

1090 |
8.6 J

216 J
1020
543
273
486
610
242
226

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 0.2 U
0.2 U
0.1 U 0.22 U

0.16U 0.043 J
0.1 U 0.22 U
0.2 U 1 U

0.16U 0.042 U
0.1 U 0.22 U

0.16 U 0.042 U
0.35 U 3
0.2 U 0.2 U
0.1 U 0.22 U
0.2 U
0.1 U 0.22 U
0.2 U
0.1 U 0.22 U

O . I 6 U 0.042 U
0.16 U 0.35 U
0.2 U 5U
0,2 U 5U
0,2 U 5U
0.2 U 5 U
0.2 U 4.5 U
0,2 U 5 U
Of2 U 5 U

* 4500
1900
850

1820
2910

5^^50601
T_^K]
"̂"""gS]

^^^23
* 8490

2050

54.9
47.9

1410 J
2950
2820
262 J
20 U

_____ 169
US

* 430000 J

93.6 J
129

357 J
97.7

* 8530 J
2900

* 10100 1
*^I223
^™"%^
^^H80Q|
* 1190o|
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Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/l)
NM438 RV II 12/06/1998
NM439 RV 11 12/06/1998
NM440 RV 11 12/06/1998
NM440 RV II 12/06/1998
NM8 RV 4 05/16/1991
NM8 RV 4 05/16/1991
NM8 RV 5 10/04/1991
NM8 RV 11 12/06/1998
NM8 RV II 12/06/1998

1 U 1 U
1,3 J It)

1 U 1 U

1 U 1 U

55.4
90.7

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

S U S O U
15.2 50 U
23.8 1 1 1

92.3

8.6
32.6

| 9.2 1 SOU
91,3

53.6
US
243

46
130
196

230
314
299

218

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 5 U
0.2 U 5 U
0.2 U 5U [* 18000

1 2270

K » r . . . . . . . . 638.0
0.2 U 5 U

Surface Water -
NM100
NM291
NM29I
NM29I
NM29I
NM29I
NM29I
NM29I
NM29I
NM291
NM291
NM29I
NM291
MM29I
NM29I
NM29I
NM29I
NM291
NM291
NM29I
NM29I
NM29I
NM29I
NM29I
NM291
NM29I

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

^,,

Dissolved Metals (ug/l)
18
2
4
5
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

05/23/1999
11/13/1997
05/16/1991
10/04/1991
10/27/1993
12/02/1993
12/16/1993
01/24/1994
04/08/1994
04/19/1994
OS/04/1994
05/19/1994
06/07/1994
06/23/1994
07/20/1994
08/15/1994
09/08/1994
10/04/1994
04/13/1995
04/25/1995
05/09/1995
05/23/1995
06/12/1995
06/27/1995
07/11/1995
07/25/1995

0.5 U 0.14
8.2

1.34
0.4

ttSK

I

-JL
0.6

JLI
J.3

JLd
1.4
U

0.7

0.7
0.9
0.8

0.5 U
10

10 U
25

1.42
. . . . . . 32.|

1 U 0.2 U 0.03 U

I 5 U

1380
311

249

303
mt%%&%

331
397
161
106
161

| 158
J03

256
259

J05
J82_
277
136

_2!
—21

108



Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
NM291 RV 7 08/14/1995
NM291 RV 7 09/13/1995
NM291 RV 3 05/14/1998
NM29I RV 11 11/15/1998
NM292 RV 2 11/13/1997
NM292 RV 3 05/14/1998
NM292 RV 11 11/15/1998
NM293 RV 2 11/12/1997
NM293 RV 4 05/16/1991
NM293 RV 5 10/04/1991
NM293 RV 7 04/19/1994
NM293 RV 7 05/04/1994
NM293 RV 7 05/19/1994
NM293 RV 7 06/07/1994
NM293 RV 7 06/23/1994
NM293 RV 7 07720/1994
NM293 RV 7 08/15/1994
NM293 RV 7 09/08/1994
NM293 RV 7 10/04/1994
NM293 RV 7 05/09/1995
NM293 RV 7 05/13/1995
NM293 RV, 7 05(23111995
NM293 RV 7 06/12)l99S
NM293 RV 7 06/27/1995
(4l293 RV 7 07/11/1995
NM293 RV 7 07/25/1995
NM293 RV 7 08/14/1995
NM293 RV 7 09/13/1995
NM293 RV 3 05/14/1998
NM293 RV H 11/15/1998
NM293 RV I! 11/15/1998
NM294 RV 2 11/13/1997
NM294 RY 3 05/14/1998
NM294 RV 3 05/14/1998
NM294 RV 11 11/15/1998
NM295 RV 2 11/12/1997
NM295 RV '4 05ll6/199l

0.2 U 2 U
1 U 1 U

0:5 U 0.1 U

0.2 U 2 U
,1 U I U

0:5 U 0.13

0.2 U 2 U
1 U 1 U

0.5 U 0.15
0,2 U 2 U

1 U 1 q
0.5 U 0.11

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

1
1.3

0.2 U
1 U

0.04 U
0.2 U

1.4
17.5
3.8
8.3
28

20.3
11
13
14
14
16
14
14
13

* 46
9.3

9
12
12
13
16
18

4.6

1* 78.5
.7.3

13.6
1 U

17.5
3.8

2U 20 U
5U 50 q
1.1 10U
2U 20 U
5 U S O U

0.84 10 U

2U 20 U
5 U

116
1 10 U

2U 20 U

5U 50 U
0.67 10 U

3
4

0.2 U
1 U

0.24
1.3
2.5

14.1
3~-J

7
21

12.6
9

10
19
13
15
15
12
12

12.6
9
8
9

11
11
14
17

7.5

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

5 U 0.2 U 0.2 U
5 U 0.2 U 5 U
1 U 0,2 U 0.03 U
5 U 0.2 U 0.2 U
5 U 0.2 U 5 U

89.7 0.2 U 0.03 U

209
241
10 U
5.5

6.42
31

354
* 4380

1310
2410
3840
2710
1500
1990
2160
2490
3010
2990
3480
2290

37

53 0.2 U 0.2 U
0.2 U 5 U

95.9
5.67

3

1 U
13.9

978

1490
1600
1900
2330
2550
3360
3960
1230

90.9 0.2 U 0.03 U * 6230
0.2 U 0.2 U

131
5 U 0.2 U 5 U
32 0,2 U Oi03 U

3 UJ . i

* 4580
43

* 4300
1390

July 24, 2001 Page 11



Data Summary Table
Nine Mile Creek - segment NmSeg02

Boxed Sample Results Exceed
Screening Level By More Than IX

I.ocalion
Location

Type Kef Date
Depth
In Fm Antimony

Shaded Sample Results Exceed Screening
Level By More Than I OX

Shaded Results With (*) Exceed
Screening Level By More Than lOOX

Arsenic Cadmium Jgoppjr Iron Lead ^ Mangane8e_ Mercury Silver Zinc
Surface Water - Dissolved Metals (ug/1)
NM295
NM295
NM295
NM295
NM295
NM295
NM29S
NM295
NM29S
NM295
NM295
NM295
NM295
NM295
NM295
NM295
NM295
NM295
NM295
NM295
NM296
NM2%
NM296
NM296
NM296
NM2%
NM296
NM2%
NM296
NM296
NM2'%
NM2%
NM296
NM2%
NM2%
NM2%
NM296

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

10/04/1991
04/19/1994
05/03/1994
05/19/1994
06/07/1994
07/20/1994
OS/15/1994
09/08/1994
10/04/1994
05/09/1995
05/23/1995
06/12/1995
06/27/1995
07/11/1995
07/25/1995
08/14/1995
09/13/1995
05/15/1998
05/15/1998
11/15/1998
11/12/1997
05/I6/.I99I
10/04/1991
04/06/1994
04/19/1994
05/03/1994
05/19/1994
06/07/1994
06/23/1994
07/20/1994
08/15/1994
09/08/1994
10/04/1994
11/1VI994
12/13/1994
02/09/1995
03/22/1995

0.5 U

1 U
0.5 U

31.6
35
32

28.3
20
26
28
32

36

20 U

64.3
S3

108
117
127

154
...1.56.
J02

72

0.2 U

0.2 U
0.2 U

0.3 U

2960
3740
2710
1660
2160
2720
3320
3290
3960
2420
1610
1740
2060
2480
2730
3470
4110
1390

12



Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Capper Iron Lead

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc
Surface Water - Dissolved Metals (ug/l)
NM296 RV 7 04/13/1995
NM296 RV 7 04/25/1995
NM296 RV 7 05/09/1995
NM296 RV 7 05/23/1995
NM296 RV 7 06/12/1995
NM296 RV 7 06/27/1995
NM296 RV 7 07/11/1995
NM296 RV 7 07/25/1995
NM296 RV 7 08/14/1995
NM296 RV 7 09/13/1995
NM296 RV 7 10/18/1995
NM296 RV 7 11/21/1995
NM296 RV 7 12/27/1995
NM296 RV 7 01/17/1996
NM296 RV 7 03/28/1996
NM2% RV 7 04/17/1996
NM296 RV ' 7 05to8/|996
NM296. RV 7 06/19/1996
NM296 RV 7 07/24?1996
NM296 RV 7 08/21/1996
NM296 RV 7 09/26/11996
N^296 RV 7 10/29/1996
NM296 RV 7 11/27/1996
NM296 RV 7 12/13/1996
NM2% RV 7 01/30/J997
Nlvl2% RV 7 02J19/1997
NIV1296 RV 7 03/26/J997
NM296 RV 7 04/16/1997
NM296 RV 7 06/24/1997
NM296 RV 7 07/23/1997
NM296 RV 7 08/14^1997
NM296 RV 7 09/04/1997
NM296 RV 7 10/16/1997
NM296 RV 7 11/26/1997
NM296 RV 7 12/17/1997
NM296 RV 7 01/21/1998
NM296 RV 7 02/25/3998

4 6 |
* 44

18
14
13
18
23
28
31

, 3,|
* 46

26
34

* 42
27
29
25
12
24
29
33
34

* 43
^ ^ ^ 4 4
* 41

38
* 39

33
8

IS
21
24
36
34
36

* 39
32

64
64
37
30
34
48
44
59
79

104
84
50
55
72
50
41
37
26
41
60
84
87
84
85
66
58
55
46
20
32
45
47
68
62
60
40
56

I* 9140 1
* 9180

3250
2270
2800
3650

H* 4760
1960
3570

Lmm£am

1
* 6090

1500
3070

|*^4320j
l^^sojo]
(̂ """gTy
j ^^Tl lo ]
l *^7£2f l j

[̂ ""̂ 2
1^^64801
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Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
NM2% RV 7 03/20/1998
NM2% RV 7 04/23/1998
NM2% RV 7 05/07/1998
NM296 RV 7 05/28/1998
NM296 RV 7 06/26/1998
NM296 RV 7 06/26/1998
NM296 RV 7 07/28/1998
NM2% RV 7 08/26/1998
NM2% RV 7 09/24/1998
NM296 RV 7 10/08/1998
NM296 RV 7 10/26/1998
NM296 RV 3 05/16/1998
NM296 RV 11 12/06/1998
NM297 RV 2 11/12/1997
NM297 RV 5 10/04/1991
NM297 RV 3 05/15/1998
NM297 RV 11 12/06/1998
NM298 RV 2 11/12/1997
NM298 RV 2 11/12/1997
NM298 RV 7 10/27/1993
NM29S RV 7 12/02/1993
NM29'R RV 7 12/16/1993
NM398 RV 7 01/24/1994
NM298 RV 7 02/18/1994
NM298 RV 7 03/08/1994
NMM'8 RV 7 03/24/1994
NM298 RV 7 04/07/1994
NM298 RV 7 04/18/1994
NM298 RV 7 05/04fl994
NM298 RV 7 05/19/1994
NM298 RV 7 06/07/1994
NM29R RV 7 06/23/1994
NM298 RV 7 07/20/1994
NM298 RV 7 08/15/1994
NM298 RV 7 GWOS/1994
NM298 RV 7 10/04/1994
N-M29S RV 7 11/15/1994

0.4 U 0.3 J
1 U 1 U

0.5 U 0.11

0.5 U 1 U
1 U 1 U

0,5 U
0,12

32
24

7.8
n
19
20
27
30
29
3fi

* 39
11,9 J

* 91,9
* 43.4

32.6
11.2

*_. ._ . . : l | 89.?

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

14,2 J
10,2 50 U
4,7 10 U

3 U 20 U
| 8 50 U

Shaded Results With (*) Exceed
Screening Level By More Than IOOX

Manganese Mercury Silver Zinc

58
45
17
23
32
30
3S
54
S3
64
51

21.3
89.8

* 120
74

31.8
* 142

I *..:.:. 554D
* SlfliQ

1630
BOO
3460
3490

j^^^TsTM

0.2 UJ 0.5 UJ
286 0.2 U 5U |* . . . . ""lllOJi..!

41,9 0.2 U 0.03 U I^^^SsJ]
* 6700

41,8 0.2 U 0.3 U 2050
232 0.2 U 5U * 16300

( o u ^ n 4 j 0 2 U 003U

* 48.4
33
32

* .47
38

^^^^1
* 44
* 50
* 39

32
30
23
28
30
35

* 42
* 41
* 46

* ' , -»PI

3.8 47,4 |* 8700 1
103
92

LMMMM|*"""""'""""S
|*"""""""32iJ
|*r^53J
1* : 172 j
* 132

83
89
78

IfKI
105

ILMHjiilEZZZI^]v^^^wl
l̂ "''~'*18?1
1* ml

1^^5650]r*™i^^n
f^^7547|
I)£i^ijg2jj
(^""jflTflJ

[EZZI^D
[*""""'""8Mo]

I*™"SJ
* 4660

4110
2820
3890

* 4470r^^^sj
1*^^01
I 2 f 6 l 5 f l j
^^Zj5]i^rjiji^
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Data Summary Table
Nine Mile Creek - segment NmSeg02

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location

Type Ref Date
Depth
In Feet

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Antimony Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water - Dissolved Metals (ug/1)
NM298
NM298
NM298
NM298
NM298
NM298
NM298
NM29S
NM298
NM298
NM298
NM298
NM298
NM298
NM298
NM298
N!^1298
NM298
NM298
NM298
NM298
N|M298;

NJM298
NM298
H<M298
NM298
NM298
NM298
NM298
NM298
NM298
NM359
NM360
NM360
NM361
NM36I

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
R,\J
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
A|D
AD
AD
AD
AD

12/13/1994
01/10/1995
02TO/1995
03/07/1995
03/22/1995

7 04/13/1995
04/25/1995
05/09/1995
05/23/1995
06/12/1995
06/27/1995
07/11/1995
07/25/1995
08/14/1995
09/13/1995

18 10/27/1998
18 11/19/1998
18 12/10/1998
18 01/21/1999
18 03/22/1999
18 04/20«999
18 Q5*5ij 999
18 O!5l23/ 999
18 b'6/15|l999
18 07/07||999
18 08/04/!i999
18 09/01/1999
7 10/01/1998
7 01/15/1999

02/23/1999
03/08/1999
05/14/1998
05/17/1998
11/13/1997

3 05/13/1998
11/14/1997
05/13/1998

0.2 U
0.3 U
0.5 U
0.26 J
0.5 U

0.032 U

* 121
100
78
90

106
* 160

I* 216 I
I* 220 I

10

20 U

221
93

109
138
105
85
59
46
33
31
37
59
74
59

105
106
105

36.9

_HJ

40] 0.2 U
0.2 UJ
0.2 U

0.16 U
0.2 U

0.16 U

0.2 U

0.03 U
0.042 U

0.03 U
0,042 U

8960
3390
2350
2890
3800
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Data Summary Table
Nine Mile Creek - segment NmSeg02

Location Depth
Location Type Kef Dale In Feel Antimony Arsenic Cadmium Copper
Surface Water - Dissolved Metals (ug/l)
NM362 SP 2 11/14/1997
NM3A2 SP 4 05/15/1991
NM362 SP 5 10/04/1991
NM362 SP 3 05/13/1998
NM363 SP 2 11/14/1997
NM363 SP 3 05/16/1998
NM364 AD 2 11/14/1997
NM364 AD 3 05/16/1998
NM366 AD 2 11/14/1997
NM366 AD 3 05/16/1998
NM368 SP 2 11/15/1997
NM368 SP 3 05/13/1998
NM374 SP 3 05/17/1998
NM4II RV 11 11/15/1998
N M 4 I 2 RV 11 11/15/1998
NM435 RV II 12/06/1998
NM435 RV 11 11/15/1998
NM435 RV 11 11/17/1998
NM436 RV 11 12/06/1998
NM437 RV II 12/06/1998
NM438 RV 11 12/06/1998
NM439 RV 11 12/06/1998
NM440 RV 11 12/06/1998
NM440 RV II 12/06/1998
NM8 RV 4 05/16/1991
NM8 RV 5 10/04/1991
NM8 RV 11 12/06/1998
NM8 RV II 12/06/1998

0.5 U 0,35 1.09
0,2 U

0.3
0,032 U 0,25 J | '"''lti,44 J

1 U 4.6 J2-J2SL
0.2 U 8J pT"TtHri
0,66 1 0.36
0.6 U 0,8 J 1.2 J
0.83 0,26 0.82
0.5 U 0.4 J 0.3 i
0.5 U 0.47 15.3

0.032 U 0.34 J 17
0.52 U 0.77 J *_^JSy

I J 1 U 22,8
1 U 1 U * 60,1
1 U 1 U |̂ ^4gg
1 U 1 U |̂ "°S«|]

0.34 U 0.2 U |*]]]!!![!2]
1 U 1 U [T****̂
1 U 1 U [*!„; :48,7l
i u i u Z;'̂ ls.7
i u i u fjT****»[yr|

0.23

0.44 U144) r
^L UUJIJ

0.41
0.5 J
0,55
0.4 U

1.2
3.3 J

51.1 J
5U L
5 U
5 U
5 U

0,65 U
5 U
5 U
5 U. . . . . . . . . . . « i

1 U 1 U
;*::-,̂ ..,,?j>-7

8.6
31.8

11.2

1 U 1 U | 7,2 1
|* I 1 906JI

Boxed Sample Results Exceed Shaded Sample Result* Exceed Screen)""
Screening Level By More Than IX Level By More Than IOX

Iron Lead Manganese

10 U

20.1 J
2970 |

10 U
154 J
10 U

49.9 J
943

41.9 J
303 J
1010 |
S O U
sou
sou

6.9 U
50 U
S O U
SOU
sou
sou

79.4 J

1.01
3UJ

0.1 U
2 J

J ^ ^ S I O
*...... ...._.. J7i

1.1
i J

1.48

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Xinc

1 U 0,2 U 0.03 U

U 0,16 U 0.042 U
|* 283(ioJ 0.2 U 0.27

1 U
9.9 J

| 28.2

0.2 UJ 0.2 UJ
0.2 U 0,03 U

0.2 UJ
0.2 U 0.03 U

0.8 J 3.9 J 0.2 UJ
1.83
98.9

1090
7.7 J

1 U
39.9
28,9

40
38.2
26.1
26.8
43.6
76.1

207 J
1020
545
271
487
548
236
223
229
313

89.8
26 J
87

* '?9

297

| 217

0.2 U 0.03 U
O . I 6 U 0.042 U
0.16U 0.28 UJ

261
20 U

73gmmmmmmmm

* 498000

55,1
311.1
311

120 J
* 8330

3270

0.2 U 5 U [£||Jji2gjJjJ0.2 u s u |*!!!,,!,!2]3
0.2 U 5U [7**<*Ji4in1
0.2 U 5 U I^^^JllOiMl
0.2 U 4.5 U 1*11111123
0.2 U 5 U 1*^^^7501
0,2 U 5 U j'?""'"*'22J
0.2 U SU |*|||jS]
0.2 U 5 U IT '̂̂ Sy
0,2 U 5 U |[y ĵ73M]|

2480
* 6810

0,2 U 5 U
[* Z''' 159(M)|
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Data Summary Table
Nine Mile Creek - segment NmSeg03

Boxed Sample Results Exceed
Screening Level By More Than IX

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper Iron Lead Manganese
Surface Soil (mg/kg)
N M I I 2 4 8 FP 16 —
NMII249 FP 16 —
NMI1250 FP 16 -

Surface Water - Total Metals (ug/l)
NM299 RV 2 1 1 / 1 1 / 1 9 9 7
NM299 RV 4 05/16/1991
NM299 RV 5 10/04/1991
NM299 RV 3 05/14/1998

Surface Water - Dissolved Metals (ug/l)
NM299 RV 2 1 1 / 1 1 / 1 9 9 7
NM299 RV 4 05/16/1991
NM299 RV 5 10/04/1991
NM299 RV 3 05/14/1998

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

| 23.2 1 37 22.8 18100 f 323 1 418
16 3.2 17.9 16700 118 482

| 22.7 1 18 19.6 17300 80.6 810

0.26 U 0.31 0.069 U 0.31 U 157 0.38 J 35
0.4 3U
0.3 4

0.2 2U 0.4 2U 81 0,9 11

0.5 U O.I U 0.04U 0.5 U 150 0.1 U | 38.7 1
0.3 3 UJ
0.2 O.I U

0.2 U 2 U 0.2 U 2 U 49 0.2 U 10

507
224
223

0.1 U 0.22 U 16.2 U
64
73

0.2 U 0.2 U 13

0.2 U 0.03 U " 4.9
20 U
12 U

0.2 U 0,2 U 30
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Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Ref Date In Feet Antimony

Surface Soil (mg/kg)
NM453 GS U 11/10/1998 0 8.6 J
NM454 GS U 11/10/1998 0 13.3 J
NM455 GS U 11/10/1998 0 17.5 J
NM456 GS U 11/10/1998 0 5.1 J
NM457 GS U 11/10/1998 0 2.8 J

Subsurface Soil (mg/kg)
NM441 MW U 11/05/1998 15 11.3UJ
NM442 MW 11 11/04/1998 5 26.6 J
NM442 MW U 11/04/1998 15 1 1 . 1 U J
NM459 MW U 11/12/1998 25 0.63 UJ
NM459 MW 11 11/12/1998 10 0.62 UJ
NM460 MW 11 11/04/1998 5 I 1 . 2 U J
NM460 MW 11 11/04/1998 10 12.2 UJ

Sediment (mg/kg)
NM751 TP 2 12/14/1997 0 37.1 J
NM751 TP 2 12/14/1997 1.5 34.8 J
NM753 TP 2 12/14/1997 0 4.66 UJ
NM754 TP 2 12/14/1997 0.5 53 J
NM754 TP 2 12/14/199,7 2.5 6.62 UJ
NM756 TP 2 12/14/1997 0,5 72.3 J
NM756 TP 2 12/14/1997 0.5 169 J
NM757 TP 2 12/14/1997 0 9.74 J
NM758 TP 2 12/14/1997 0,5
NM760 TP 2 12/15/1997 1,5 1.14J
NM760 TP 2 12/15/1997 0 8.96 UJ
NM762 TP 2 )2/15/1997 0 1.21 UJ
NM763 TP 2 12/15/1997 1 241 J
NM763 TP 2 12/15/1997 2.5 11.1J

Groundwater - Total Metals (ug/1)
NM441 MW II I2i'03/1998 43 0 .14U
NM44I MW U 12/03/1998 43
NM441 MW 11 12/03/1998 18 0.12 U

Arsenic

16.6
36.1
52.8
22.4
17.4

0.96 J
18.3 J
5.7 J
7.2
7.8

22.3 J|
11 J

30.3 J
105 J

3.11 J
9.12J
5.14J
112 J
216J

I 1 . 5 J
11.4 J

13J
2.34 J

8.5 J
6.38 J

0.25 J

0.2 U

Cadmium

6.5
20.1
29.3

8.7
3.5

0.45 U
27.4

0.44 U
0.04 U
0.04 U

1.7
0.49 U

40.9 J
66.9 J
27.3 J
1.26J

0.945 J
85.6 J

22.1 J

4.89 J
6.53 J
3.01 J
6.08 J
22.5 J

19.2 J
13.7 J

Copper

99.6
201
164

84.2
59.6

20.5 J
153 j]
14.6 J

9.5
17.9

29.2 J
17.2J

156 J
69.5 J
19.8 J
113 J|

28.1 J
144 J
211 J

74.7 J
I 8 J

93.8 J
37.8 J
181 J

41.2 J

7.6
0.89 J

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron

16700
35500
33800
19000
22000

13100
33500
14400
8770

14600
15800
15400

37 100 J
20500 J
14200 J
I5500J
I0900J
35200 J

| 47800 J

28800 J
21900J
28900 J
21600J
28300 J
29800 J

119J
12.6J

Lead Manganese

2780
6450
7770
1890
1060

23.1
13000

599
20.7

40
61.1
42,2

* 14100 J
4680 J
1730 J

* 6930 J
• * 5 3 6 0 a

* 201 00 J

759
1510
3100
1010
811

I 2 1 0 J
648 J
955 J
226 J
539 J

1670J
466 J

6830
826 J
759

1 1250
1830
1600
2690

5070 J
1920

154 a
4170 a
527 a

1820 a
1320 a

5.7

1.8 J

693
1370
529
911
846

136

117

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury

1
1.4
7.6

0.62
0.38

0.05 UJ
5.1 J

0.05 UJ
0.06 U

0.06 J
0.05 J

0.06 UJ

0.0545 U
| 1.43

0.0485 U
0,0543 U
0.0587 J

0.313
0.34

0.201
0.0877 J

0.0555 U
0.07 14 J

0.111
0.0604 U

0.2 U

0.2 U

Silver

7
11.4
26.9
4.8
2.6

0.68 U
29.4

0.67 U
0.2 U
0.2 U

0.67 U
0.73:U

18.3 a
9.46 a
3.65 J

Zinc

17.7 a|
2.57 J

23 a
40.7 a

i t a
1.02J

8.64 a
1.52J

39.5 a
3.94 J

4.5 U

4.5 U

1030
4030
5770
1570
735

38.4
4800

74.4
83.3 J
66.6 J

467
127

6300 a
7260 a
5130 a
405 a
278 a

17600 J
15900J
2470 a

1120 a
2500 a
1170J
1460 a
4330 a

* 4730 1

* 3370 1
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Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Croundwater - Total Metals (ug/1)
NM44I MW 11 12/03/1998 12
NM441 MW 11 12/09/1998 18
NM44I MW 23 12/01/1999 12
NM44I MW 23 12/01/1999 43
NM442 MW 11 12/09/1998 16
NM442 MW 11 12/03/1998 32
NM442 MW II 12/03/1998 15
NM442 MW II 12/03/1998 9
NM442 MW 23 12/06/1999 9
NM442 MW 23 12/06/1999 32
NM442 MW 23 12/06/1999 32
HM459 MW II 12/09/1998 13
NM459 MW 11 12/02/1998 12.4
NM459 MW U 12/02/1998 6.4
NM459 MW II 12/02/1998 6.4
NM459 MW 23 12/01/1999 6.4
NM460 MW 11 12/02/1998 31
NM460 MW II 12/02/1998 8
NM460 MW U 12/02/1998 2
NM460 MW 23 12/01/1999 7

Groundwater - Dissolved Metals (ug/1)
NM44I MW 11 12/03/1998 43
NM44I MW U 12/03/1998 43
NM44I MW U 12/03/1998 18
MMJ41 MW II 12/03/1998 12
NM441 MW U 12/09/1998 18
NW44I MW 23 12/01/1999 12
NM44I MW 23 12/01/1999 43
NM442 MW II 12/09/1998 16
NM442 MW 11 12/03/1998 32
NM442 MW -11 12/03/1998 15
NM442 MW 11 12/03/1998 9
NM442 MW 23 12/06/1999 9
NM442 MW 23 12/06/1999 32
NM459 MW II 12/09/1998 13
NM459 rvj^^ 11 12/02/1998 12.4

0,12 U 0.2 U
1 U 1 U
2U 1 U
2U 1 U
1 U 1 U

0.54 U I.U
0.52 U 1 J
0,81 S 0.97 J

2U U
2U I U

1 U 1 U
1 U 1 U
1 U 1 U

2U U
1 U U
1 U U
1 U U
2U U

0.049 U 0.26 U

0.049 U 0.2 U
0.049 U 0.33 U

1 U 1 U
2U 1 U
2U 1 U

13.7 J
7.3^

---=::=«=

3.2
* 572 J

MIIIMMM

I"1111" ""III"1

*****a~~*j
5,9

8.2
1 U
1 U
1 U

0.5 U

16.2 J
13.5 J
11.1 J

7
11.2
2.4

1 U 1 UJ |*|:::jII"iS7ji.|

2U U
1 U 1 U
1 U ! U

* 666
5

83

0,9 J
5 U
5 U
S U

[ 75.9 1

L —— ffij
1* ...................328.1
1* 136 1

1* 122I

S U
5 U
5 U

5 U
5 U
5 U
5 U
5 U

0.22 J

0.35 J
0 6 5 J

5 U
S U
S U

J 73.7 1
I* 560 j
iMUlimiMlLlMl

* 351
129
127
S U

^

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Iron Lead

6.9 U 2.3
408 2.8
25 U 0.76 J
745 9.5

1060 I* 3050 J
5IOOJ |* 3080
4740 J 1* ..3000
2940 J 1* J170

1610 |* J600
1190 |* 3540

SOU 1 U
SOU 1 U
SOU 1 U

25 U 0.5 U
SOU I .U
SOU 1 U
SOU I .U
25 U 0.5 U

6.9 U | 2,6

6.9 U 0.36 J
44.6 U 0.35 J

SOU 1 U
25 U | 11.1
59 J 0.5 U

I1W |*mlllluull315fl
5130 |£l'2^30J
4650 [* 2730.1
3220 j* 2770.1
1460 I* """"" 35601

1140 1* J520
SOU 1 U
SOU I U

Manganese

1
103

87.7
7.3 J
1260
1460
1440
1410
1180
1520
1420

S U
15.1

14.4
5 U
S U
5 U
S U
S U

129

119
106

71,8
7.5 J
567

1460
1480
1390
1220
1390
1400

5 U
194

Shaded Results With (*) Exceed
Screening Level By More Than 1WX

Mercury Sliver Zinc

0.2 U 4.S U
0.2 U 5 U
0,2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 4.5 U
0.2 U 4.5 U
0.2 U 4.5 U
0,53 5 U
0,94' SU

0.2 U 5 U
0.2 U 5 U
0.2 U 5 U

0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0.2 U 5 U
0,2 U 5 If

0,2 U 4.5 U

0,2 U 4.5 U
0,2 U 4,5 U
0,2 U 5 U
0,2 U 5 U
0,2 U 5 U
0,2 U 5 U
0,2 U 4.5 U
0.2 U 4.5 U
0,2 U 4.5 U

05 5 U
0.51 5U
02 U SU
0.2 U 5 U

* 3|70
1690
2690
846

* 82100.1
1^1450001

h j ^ l O I O O O j
1* 122000)

* 103000
1190
1730

1480
1940

_ _ : S9.8

23.7

3630 J
3370 J
2830 J

1710
2630
732

* 82500
*1230JM1J|

* 105000 1
* town

1270
dfc'01"
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Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Ref Date In Feet Antimony ' Arsenic Cadmium
Groundwater - Dissolved Metals (ug/1)
NM459 MW 11 12/02/1998 6.4 1 U 1 U
NM459 MW 23 12/01/1999 6.4 2 U 1 U
NM460 MW 11 12/02/1998 31 1U IU
NM460 MW U 12/02/1998 8 1U IU
NM460 MW 11 12/02/1998 2 IU IU
NM460 MW 23 12/01/1999 7 2 U 1 U

Surface Water - Total Metals (ug/1)
N M I 3 RV 5 10/04/1991
NM300 RV 2 11/11/1997 0.43 U 0.37
NM300 RV 18 05/23/1999
NM300 RV 3 05/14/1998 0.3 2U
NM30I RV 2 11/11/1997 1 U 0.24
NM30I RV 4 05/16/1991
NM301 RV 5 10/04/1991
NM30I RV 3 05/15/1998 0.5 U IU
NM30I R V 1 1 12/06/1998 I U I U
NM302 RV 2 11/11/1997 0.57 U 0.16 U
NM302 RV ,3 05/15/1998 0,5 U IU
NM302 R V 1 1 12/06JI998 I U I U
NM3Q3 RV 2 11/1 1.JI997 0,9 Ij 0 .16U
NM303 RV 4 ds|)6|l991
NM303 RV 5 10104^1991
NM303 RV 7 IQ/28ll993
NM303 RV 7 I2/02J1993
NM303 RV 7 12/16/1993
NM303 RV 7 01/24/1994
NM303 RV 7 02/18/1994
NM303 RV 7 03/08/1994
NM303 RV 7 03/24/1994
NM303 RV 7 04/07/1994
NM303 RV 7 04/19/1994
NM303 RV 7 05/04/1994
NM303 RV 7 05/19/1994
NM303 RV 7 06/07/1994
HM3Q3 RV 7 06/23/1994
NM303 RV 7 07/20/1994

7.3
8.3
1 U
1 U
1 U

0.5 U

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Copper Iron Lead

5 U S O U
5U 25 U
5 U 50 U
5 U SOU
5 U SOU
5U 25 U

23.8 |
0.5

0.3
33
8.1

28.2
11.1
49.7

0.2 U 144
20 1

2U | 531 |
| 2.9 J 60.2 J

3 U 39.2 U
| 5.2 1 97 J

Manganese Mercury Silver

IU 15.4 0.2 U 5U
0.5 U 5 U 0.2 U 5 U

1 U 5 U 0.2 U 5 U
1 U 5.5 J Or2 U 5 U
1 U 6 J 0.2 U 5 U

0.5 U 5 U 0,2 U 5 U

69
5
3

3fi
93.6

42
83~

44.7
119

| 72.8 0.1 IU 0.22 U
12
52 0.2 U 0.2 U
72 0.1 U 0.22 U

43.9 0.2 UJ 0.3 U
| 171 0.2 U 5 U

0.069 U 0.41 U 7.6 J 1.6 1.1 J 0.1 U 0.22 U
0.1 U 3U 20 U 0,61 5U 0.2 U 0.3 U

1 U 5 U 50 U 3.3 5 J 0.2 U 5 U
29.5

7.6
23.2

30
22
28
28
28
33
23
29
27
26
18
25
24
28

| 2 J 33.4 U

1]

60.2
41
62
44
55
81
88

120
81
97
96

429
75
67
78
92
72

| 59.3 0,11 UJ 0-.22 U

Zinc

1650
1840
39.2
45.1
54.5
24,7

* 4540 1
82.5 J|

20
65

* 6520 J
2000

* 5310
2120

* 9040
26,6 U

5,4
19.4

* 5510 1
1 1850 1

; EH5i3
1^^47801
1 * 4 5 6 7 ]
j^^~Sj
l^^4m\
1^^44501

[̂ ™2iy
|^^389<n
1 * 4 ^ 1
1*^^39101
* 3360

2490
* 3260

1* 35971
1* 356fll

July 24, 2001 Page 3



Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Rcf Date In feel Antimony Arsenic Cadmium

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

Shaded Results With (*) Exceed
Screeninij Level By More Than 1MX

Manganese Mercury Silver £inc
Surface Water - Total Metals (ug/1)
NM303 RV 7 OS/15/1994
MM303 RV 7 09/08/1994
NM303 RV 7 10/04/1994
NM303 RV 7 11/15/1994
NM»3 RV 7 12/13/1994
NM303 RV 7 01/10/1995
NM303 RV 7 02/09/1995
NM303 RV 7 03/07/1995
NM303 RV 7 03/22/1995
NM303 RV 7 04/13/1995
NM303 RV 7 04/25/1995
NM303 RV 7 05/09/1995
NM303 RV 7 05/23/1995
NM303 RV 7 06/12/1995
NM303 RV 7 06/27/1995
NM303 RV 7 07/11/1995
NM303 RV 7 07/25/1995
NM303 RV 7 08/14/1995
NM303 RV 7 09/13/1995
NM303 RV 3 05/14/1998 0.3 2 U
NM303 RV 11 12/06/1998 1.3J 1U
NM304 RV 2 1 I/I 1/1997 0,99 U 0.23 UJ
MM3(M RV 3 OS/15/1998 0.5 U 1 U
NM304 RV II 12/06/1998 1.2 J 1U
NM305 RV 2 11/11/1997 1.2 U 0.16 U
NMS05 RV 4 05/15/1991
NM305 RV 4 05/16/1991
NM305 RV 5 10/03/1991
NM305 RV 5 10/04/1991
NM305 RV 7 10/28/1993
NM305 RV 7 12/02/1993
NM305 RV 7 12/16/1993
W3Q5 RV 7 01/24/1994
MM305 RV 7 02/18/1994
W305 RV 7 03/08/1994
W305 RV 7 03/23/1994
'JMiOS RV 7 04/07/1994

27
34
32
62
51
43
29
30
29
28

,. Jjs=*sss=a°°sTT
14
16
22
22
27
33
33

10.2
44.2
28.2
1U
39.6
27.4

9
7.7
19

22.8
. 22

23
26
19
25
24
21
25

2 43
5 U 59.2 J

1.4J 35.5 U
3 U 45.1 U
5 U SOU

• 1,4 J 45,8 U

67
62
79

186
139
275
113

^^^204,
^*ĵ Ij1?:=""™"W

87
122;v""r'°r"m:=9T
102

_aHa_asJ21s

,̂̂ ^127*
142
156
112

___ J6.£
^^J5.|
"=™"53T

42
82.1
47.6

42
40
39
51
40
48
64
68
73
m
87
15

Jfc 4*

Bn
* ....... 5^0.

2960
2100
2S20

* 3320
|*^^5m|j*"""""2]£jIZZZiî Ei]|̂ **-r3My

37 0.2 U 0.2 U 1 ̂  ISsTj
132 0.2 U 5U 1̂ 8̂1.40

52.8 O.I U 0,22 U * J290
39 0.2 U 0.3 U 2160

| 1" 0.2 U 5U j?*°"**JMl
44,6 0.12UJ 0.22 U * = 5140

1800
1900

HZZiiED|̂ """"r2Sj[ZZZZlj|T*̂ Si1
J*I:ZJ5§1
j^^^^Mj
1^^^40201
I*""**"jSj
[̂ ^^^3
i*~^S4y
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Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Ref Date In Feet
Surface Water - Total Metals (ug/1)

Antimony Arsenic Cadmium Copper

NM305 RV 7 04/19/1994
NM305 RV 7 05/04/1994
NM305 RV 7 05/20/1994
NM305 RV 7 06/07/1994
NM305 RV 7 06/23/1994
NM305 RV 7 07/20/1994
NM305 RV 7 08/15/1994
NM305 RV 7 09/08/1994
NM305 RV 7 10/28/1994
NM305 RV 7 11/15/1994
NM305 RV 7 12/13/1994
NM305 RV 7 01/10/1995
NM305 RV 7 02/09/1995
NM305 RV 7 03/07/1995
NM305 RV 7 03/22/1995
NM305 RV 7 04/13/1995
NM305 RV 7 04)25/1995
NM305 RV 7 05/09/1995
NM305 RV 7 05/23/1995
NM305 RV 7 06/12/1995
NM305 RV 7 06|27j(|99S
NM3QS RV 7 d7|ll|i995
14)305 R'V 7 07/26/1995
NM305 RV 7 08/14/JI995
NM305 RV 7 09/13/1995
NM305 RV 7 10/18/1995
NM305 RV 7 01/17/1996
NM305 RV 7 02/29/1996
NM305 RV 7 03/28/1996
NN1305 RV 7 04/17/1996
NM305 RV 7 05/08/1996
NM305 RV 7 06/19/1996
NM305 RV 7 07/24/1996
NM305 RV 7 08/21/1996
NM305 RV 7 09/26/1996
NM3Q5 RV 7 11/21/1995
NM3Q5 RV 7 12/27/1995

July 24, 2001

28
22
20
25
24
22
21
30
25
48
45
38
27
26
23
27
25

_

20__

23
27
27
36
20
16
18
20
17
14
20
21
20
26
23

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

442
72

5
66
69
55
44

_____ 40_
53~

134
91

200
107
95

168
106
79

108_

_____ 83.__

101
100
61

101
110
110
98
52

109
89
46
57
49
46

196
69

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

* 3810 1
* 3250

2390
3000

* 3250
2600
2260

* 4560
j * 3 7 8 0 ]

* 4 7 9 f l ]

* 4900
2860
2050
2210
2940
2910

* 3030
* 3380

2680
* 5800

2760
2810
2730

* 3310
2900
1760
2440
2780
2500

* 3690 1
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Data Summary Table
Nine Mile Creek - segment NmSeg04

Boxed Sample Results Exceed
Screening Level By More Than IX

location
Location Type Ref Date

Depth
Ini Feet Antlnipny

Shaded Sample Results Exceed Screening
Level By More Than IOX

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water - Total Metals (ug/1)
NM305
NM305
NM3Q5
NM3Q5
NM305
NM305
NM305
NM305
NM305
NM3Q5
NM305
NM305
NM3Q5
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM3Q5
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305
NM305

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

July 24, 2001

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

18
18
18
18
18
18
18
18
18
18
18
18
IS
18
7
7

*-

10/29/1996
11/27/1996
12/13/19%
01/30/1997
02/19/1997
03/26/1997
04/16/1997
05/15/1997
06/24/1997
07/23/1997
08/14/1997
09/04/1997
10/16/1997
11/26/1997
12/17/1997
01/21/1998
02/25/1998
03/20/1998
04/23/1998
10/27/1998
It/19/1998
12/10/1998
01/21/1999
03/22/1999
04/19/1999
05«5/I999
05/23/1999
05/26/1999
05/27/1999
Oy3l/1999
06/15/1999
07/07/1999
OS/04/1999
05/07/1998
05/28/J998
06/26/1998
07/28/1998

26
30
27camjo
IS====

SSXSK

Jiis8===

Hi
17

S33K2S

19 _
Ji

22
2t

Jl
JS__
SSWSS

16
31

10.6
17.7
J.6

11

50
560

2200
1000
270

169
47
50

sssaa
^68
|nJJ4

330
260

52
220
800
270
100

45.6
48.2

74

41

53
65

210
98
33

* 3190
2500
21fiO
2080
2970
1500
2140
2720
2440

* 3430

* 3530
2760
2160
32101

380(1
2300
2600
2600
1300
1500
1100
950
870

1760
2250
1620
1930
2550
2660



Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Total Metals (ug/1)
NM305 RV 7 08/26/1998
NM305 RV 7 09/24/1998
NM305 RV 7 10/01/1998
NM305 RV 7 10/08/1998
NM305 RV 7 10/26/1998
NM305 RV 7 11/25/1998
NM305 RV 7 12/31/1998
NM305 RV 7 01/15/1999
NM305 RV 7 02/23/1999
NM305 RV 7 03/08/1999
NM305 RV 3 05/15/1998
NM305 RV 3 05/17/1998
NM305 RV II 12/06/1998
NM367 AD 2 11/14/1997
NM369 AD 2 11/15/1997
NM370 AD 2 11/15/1997
NM443 RV H 12/09/1998
NM443 RV H 12/06/1998
NM443 RV 23 12/01/1999
NM443 RV 23 12/01/1999
NM445 RV H 12/09/1998
NM448 RV 11 12/06/1998
NM450 RV 11 12/06/1998
NM452 RV lj 12106/1998
NM458 R\| li 12<TOil998
NM4S8 RV 11 112/06/1998
NM458 RV 23 12/01/1999
NM8I05 RV 13 - 0

Surface Water - Dissolved Metals (ug/1)
N M I 3 RV 5 10/04/1991
NM300 RV 2 11/11/1997
NM300 RV 18 05/23/1999
NM300 RV 3 05/14/1998
NM30I RV 2 11/11/1997
NM301 RV 4 05/16/1991
NM301 RV 5 10/04/1991

July 24, 2001

0.5 U I U
0.6 U 0.23 U
1.4 J 1U
2.7 J 49.7

0.33 U 0.16 U
0.17 U 0.13 J

1 U 1 U
1 U 1 U
2U 1 U

1 U 1 U
1 U 1 U
1 U 1 U

l . U 1 U
1.2 J 1 U
1,1 J 1 U
2U 1 U

0.5 U 0.27

0.3 2 U
0.51 0.19

24
22
25
28
22
38
31
29

_____ 22___

____ 11.2
12,5 J
36.8
0.3 J

0.069 U
0.069 U

51
52.5

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

3 U 44.7 UJ

44
46
42
44~
36

134
57
57
41
48

39.7
2.3 J 80.8 J

5 U S O U
3.2 J | 27300 |

73.1
155

0.45 U 131 0.12 U
0.06 U 27.5 U 0.15 J

5.3 51.3 J
6.2 80.7 J

112
137

36.8
35.6 J

1 97 1
1* 1 8920 1

5.3 J
118
142

31
51

51.9
55.6
51.4
38.8
37.8
26.9

22

23.6
0.46

1 U
0.2 U
36.4
7.6
28

5.5 40.8 J
9.7 99,7 J
6T 8 U 6 J
5.2 89i3 J
6.7 167
5 U 50 U
5U 61,6 J
5 U 36,5 J

35 U 12 U

0.5 U 100
5.9

2U 48
2.5 37.3

75.5
_____ 116

131
124
148

72.7
80

58.8

31
3.95

1.3
1.4

87.7
13 J
37

66.1
_____ 155

139"
172
177

94.5
105

67.8
38

75.6
11
23

74.1

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver

0.2 U 0.3 U
0.16 U 0.042 U
0.2 U 5 U
O.I U 0,27 J
0.1 U 0.22 U
0.1 U 0.22 U
0.2 U 5 U
0,2 U 5 U
0.2 U 5 U

0.2 U 5 U
0,2 U 5:11

0.2 U 5 U
0.2 U : 5 U
0.2 U 5 U
0.2 U '• 5U
0.2 U 5 U

0.2 U 0,03 U

0.2 U 0.2 U
0.2 U 0.03 U

Zinc

* 3910 |
^^3650j
]*M^gOj

* 4700
2990

*^^72^
*_ _4T9Q\
* 4100 1
* 3180

2870
2130

* 6790
55.1 J
125 J

14.2 U
^^923oJ
^^lOOflln

*^;>63oJ
T~""Trro]
^^968<n

J^^94flOj

ZZZEiD*Twn
^^47901

3000

* 4710
77
22
34

* 6570
2040

* 5470

Page?



Data Summary Table
Nine Mile Creek - segment NmSeg04

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location _Tjj>e Rcf Date

Depth
In Feet

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Remits With (*) Exceed
Screening Level By More Than 1 MX

Antimony Arsenic Cadmium Copper Iron ^ Lead Manganese Me.rtury Silver Zinc
Surface Water - Dissolved Metals (iig/l)
NM30I
NM30I
NM302
NM302
NM302
NM303
NM303

NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM303
NM3Q3
NM303
NM303
NM303
NM303
NMM3
NM3XB
NM3Q3

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

July 24, 2001

R^ '>

05/15/1998
I2/06M998
11/11/1997
05'I5/I998
12/05/1998
11/11/1997
05/16/1991
10/04/1991
10/28/1993
12/02/1993
12/16/1993
01/24/1994
02/18/1994
03/08/1994
03/24/1994
04/07/1994
04/19/1994
05/04/1994
05/19/1994
06/07/1994
06/23/1994
07/20/1994
08/15/1994
09/08/1994
10/04/1994
11/15/1994
12/13/1994
01/10/1995
02/09/1995
03/07/1995
03/22/1995
04/13/1995
04/25/1995
05/09/1995
05/23/1995
06/12/1995
06/27/1995

0,5 U
1,2 J

0,54
0.5 U

I U
0.83

I U
I U

0.14
1 U
1 U

0.19

11.2
50.4

0.064
0.1 U

1 U
32.1
7,3

22.6
29
23
33

3U
5U

0.5 U
3 U
5 U
1.8

54.3
SOU
10 U
20 U
50 U

10

32,3
77.4

40.8
170

0.34
0.5 U

1 U
56

12 J
16
26
41
55
54
26
53
65
66
56
57
55
62
74
52
33
34

110
82

148
66
71

jM
JO
_63

87

I U
5 U
5 U

61.7J

0.2 U
0,2 U
0.2 U
0.2 U
0.2 U
0.2 U

0.3 U
S U

0,03 U
0.3 U

5 U
0,03 U

1950
lilfl
20.6

5 U
7.5

* 5610
1830
3340

* 4910

4610
4000

400
4120
3760
3390
2610
3380
3690
3620
2750

si ml
* 5150

2780
2150
2510
3270



Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Rcf Date In Feet
Surface Water - Dissolved Metals (ug/1)
NM303 RV
NM303 RV
NM303 RV
NM303 RV
NM303 RV
NM303 RV
NM304 RV
NM304 RV
NM304 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NJV1305 RV
NM305 RV
NM305 RV
NM305 RV
NM3Q5 RV
NJyUOS RV
NM305 RV
Nijvl'305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
NM305 RV
IJMJQS RV

7 07/11/1995
7 07/25/1995
7 08/14/1995
7 09/13/1995
3 05/14/1998
1 12/06/1998
2 11 /11/1997
3 05/15/1998
1 12/06/1998
2 1 1 / 1 1 / 1 9 9 7
4 05/15/1991
4 05/16/1991
5 10/03/1991
5 10/04/1991
7 10/28/1993
7 12/02/1993
7 12/16/1993
7 01/24/1994
7 02/18/1994
7 03/08/1994
7 03/23/1994
7 04107/1994
7 04/19/1994
7 05/20/1994
7 06(07/1994
7 06J23/1994
7 07/20/1994
7 08/15/1994
7 09/08/1994
7 10/28/1994
7 11/15/1994
7 12/13/1994
7 01/10/1995
7 02/09/1995
7 03/07/1995
7 03/22/1995
7 04/13/1995

Antimony Arsenic Cadmium Copper

0.3 2U
2.1 J 1 U
0.85 0.13
0.5 U 1 U

1.5 J 1U
1 0.21

22
28
33
34

10.2
* 45.5

30.2
11.3

* 40
29.5
8.9
7.4
27

21.8
26
22
29
20
26
26
22
23
22
19
26
24
23
21
32
27

* «
* 44

35
27
30
24
26

2 U
5 U
1.2
3 U
5 U
1.2

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead

20 U
S O U
1 0 U
20 U
SOU
31.4

93
106

* 114
62

29.8
62.7
45.8
26.7

58
41.6

14
14 J

15
24
29
30
40
34
34
46
53
57
48
4

54
52
49
35
26
30
90
60
54
73
61
60
58

Manganese

_____ 35_
132~
sIT

____ 34.8__

46

Shaded Sample Results Exceed Screening
Level By More Than IOX

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 0.2 U
0.2 U 5 U
0.2 U 0.03 U
0.2 U 0.3 U
0.2 U 5 U
0.2 U 0.03 U

'

3500
4050

* 4660
3920
1890

* 8120
* 5410

1960
^ • 7 2 2 o 1
* 5180

1940
1990
2640

* 4550
^^4510l
^^^26fl|
* 4830 1
* 4210

4070
3760
3810
3940
3590
2520
3160
3300
2610
2280

* 4840
3890

* 6800
*T3W\
|* __ 5$<m\
*^459ln
* 4760

3990
* 4690

July 24, 2001 Page 9



Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Rcf Date In Feel Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/l)
NM305 RV 7 04/25/1995
NM305 RV 7 05/09/1995
NM305 RV 7 05/23/1995
NM305 RV 7 06/12/1995
NM.10S RV 7 06/27/1995
NM3Q5 RV 7 07/11/1995
NM30S RV 7 07/26/1995
NM30S RV 7 08/14/1995
NMJ05 RV 7 09/13/1995
NM305 RV 7 10/18/1995
NM305 RV 7 01/17/1996
NM305 RV 7 02/29/1996
NM305 RV 7 03/28/1996
NM305 RV 7 04/17/1996
NM305 RV 7 05/08/1996
NM305 RV 7 06/19/1996
NM305 RV 7 07/24/1996
NM305 RV 7 08/21/1996
NM305 RV 7 09/26/1996
NM305 RV 7 11/21/1995
NM305 RV 7 12/27/1995
NM305 RV 7 10/29/1996
NM305 RV 7 11/27/1996
NM305 RV 7 12/13/1996
NM305 RV 7 01/30/1997
NM305 RV 7 02/19/1997
NM305 RV 7 03/26/1997
NM305 RV 7 04/16/1997
NM30S RV 7 06/24/1997
NM305 RV 7 07/23/1997
NM30S RV 7 08/14/1997
NW305 RV 7 09/04/1997
NM305 RV 7 10/16/1997
NM305 RV 7 11/26/1997
NM305 RV 7 12/17/1997
NM305 RV 7 01/21/1998
NM30S RV 7 02/25/1998

25
18
16
16
22
20
23
27
2S
38
19
17
17
20
16
19
20
22
20
25
24
26
30
28
20
16
13
12

8,8
14
17
18
22
21
22
23
16

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

A

64
64
54
62
72
72
75
74
50
91
65
39
39
45
40
37
40
36
37
67
43
41
43
58
40
49
47
49
35
52
46
41
38
39
30
37
42

Shaded Sample Results Exceed Screening
Level By More Than IOX

Shaded Results With (*) Exceed
Screening Level By More Than IOOX

Mercury Silver Zinc

* 4740
2640
2070
2290
2930
2920
3080
3470
2560

* 5920
2830
2970
2830
3350
2910
1790
2470
2790
2540

* 4210
3800

* 4440

TUmor5??"
* 4560

3260
2520
2110
2080
1500
2280
2850
2550
3410
4110
3810
3680
2620^

July 24, 2001 10



Data Summary Table
Nine Mile Creek - segment NmSeg04

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
NM305 RV 7 03/20/1998
NM305 RV 7 04/23/1998
NM305 RV 18 10/27/1998
NM305 RV 18 11/19/1998
NM305 RV 18 12/10/1998
NM305 RV 18 01/21/1999
NM305 RV 18 03/22/1999
NM305 RV 18 04/19/1999
NM305 RV 18 05/05/1999
NM305 RV 18 05/23/1999
NM305 RV 18 05/26/1999
NM305 RV 18 05/27/1999
NM305 RV 18 05/31/1999
NM305 RV 18 06/15/1999
NM305 RV 18 07/07/1999
NM305 RV 18 08/04/1999
NM305 RV 18 09/01/1999
NM305 RV 7 05/07/1998
NM305 RV 7 05/28/1998
NM305 RV 7 06/26/1998
NM305 RV 1 07/28/1998
NtyOfJS RV 7 Q8/26fl998
NM305 R\| 7 09/24/1998
NM305 RV, 7 10|)l/1998
NM3Q5 RV 7 10/08/1998
NM305 RV :7 10/26/1998
NM3Q5 RV 7 12/31/1998
NM305 RV 7 01/15/1999
NM305 RV 7 02/23/1999
NM305 RV 7 03/08/1999
NM305 RV 3 05/15/1998 0.5 U 1U
NM305 RV 3 05/17/1998 0.6 U 0.23 U
NM305 RV U 12/06/1998 !.4J 1U
NM367 AD 2 11/14/1997 0.61 19.7
NM369 AD 2 11/15/1997 0.5 U O.I U
NM370 AD 2 11/15/1997 0.5 U O.i U

14
16
28

* 39
31
22
12
14
16

8.3
6.5
6.4
6.4

6
10
17
21

8.3
10
16
20
24
22
25
28
21
32
25
21
18

11.2
11.8 J
37.2

0.043
0.022
0.04 U

NM443 RV 11 I2/09J1998 IU 1 U |* 50.3

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

10U
10 U
7.9
6.2

10 U

3 U 20 U
2.3 J 79. U

5 U 50 U
0.23 | 12200 1
0.18 16
0.5 U 10 U

5U 50 U

38
40
29
36
36
44
23
13
26
23
23
23
22
25
29
33
29
23
34
36
35
31
31
32
31
26
38
38
30
37

25.5
47.2
53.4
0.92
0.05
0,1 U
82.2

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

50
24
21
17
15

32.9 0.2 U 0.3 U
33.8 J 0.16U 0.042 UJ
95.8 0.2 U 5 U

2230
3150

y j r 4 8 5 f l |
^^746(n
* 6640 1

3820
2010
2400
2690
1240
981

1020
974
864

1570
2280
3570
1630
1940
2550
2680
3980
3670
4130

* 4600
2980

* 4880
4110
3190
2810
1960

2370 J
* 6680

* 8560 0.2 U 0.03 U 9.15
64.9 0.2 U 0,03 U 109
5.04 0.2 U 0.03 U 3.9
120 0.2 U 5U |* "260 1

July 24, 2001 Page 11



Data Summary I able ( Boxed Sample Results Exceed Shaded Sample Results Exceed ScrcenlnR
Nine Mile Creek - Segment NmSeg04 Screening Level By More Than IX Level By More Than IOX

Location Depth
Location Type Ref Date In Feet
Surface Water - Dissolved Metals (ug/I)
NM443 RV 11 12/06/1998
NM443 RV 23 12/01/1999
NM443 RV 23 12/01/1999
NM445 RV 11 12/09/1998
NM448 RV 11 12/06/1998
NM450 RV 11 12/06/1998
NM452 RV II 12/06/1998
NM4S8 RV II 12/09/1998
NM4S8 RV 11 12/06/1998
NM4S8 RV 23 12/01/1999
NM8105 RV 13 - 0

Antimony Arsenic Cadmium Copper Iron Lead Manganese

Shaded Results With (*) Exceed
Screening Level By More Than 1MX

Mercury Silver Zinc

1 U U |*"''°J53|1 S U 50 U 1 89.8 1
2V U 25 Ua j 5.4

5 U S O U
5 U SOU
5 U 58.2 J
5 U S O U

' •*•> u l *^J»^ 5U SOU
1.1 J U * 38.2 5 U 50 U
2 U U 27.3 5 U 25 U

SI
65.9
88.2
90.4
82.8
53.1
56.8
40.6

18 8.4 U 3.7 U

139
74.2

159

•'"••'•'...M.II.J.g,

94.8
103

66.5
31

0.2 U 5U |* 9820
0.2 U S U

1*^7810
0.2 U 5U Fr****93in'
0.2 u s u |7"""*S"
0.2 U SU [?<*M*jS'
0.2 U 5U |T***̂ 47
0.2 U 5U y^^iS"
0-2 U 5 U |]j["""™js3"
0.2 U 5U p""""T!S!r

| 2900

July 24,2001



ATTACHMENT 3
Statistical Summary Tables for Metals



Statistical Summary of Total Metals Concentrations in Surface Water
Segment NmSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Quantity
Tested

4
4
6
4
4
6
4
4
6

Quantity
Detected

1
1
1
2
3
5
2
1
3

Minimum Maximum
Detected Detected

Value Value

4.8
3.8
155

0.17
21

0.11
1.1
2.8
12

4.8
3.8
155
156

6,690
2,010
1,590

2.8
28,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

4.8
3.8
155

78.1
2,250

403
796
2.8

9,480

< 0.001
< 0.001
< 0.001

1.41
1.71
2.23
1.41

< 0.001
1.73

6
50
2
1

300
15
50

100
30

0
0
1
1
1
1
1
0
1

0
0
1
1
1
1
1
0
1

0
0
0
1
0
1
0
0
1

Date: 22 MAY 2001
Time: 12:16
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 2
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment NmSegOl

Units: ug/L

Analyte Name

Arsenic
Cadmium
Copper
Lead
Manganese
Zinc

Quantity
Tested

4
6
4
6
4
6

Quantity
Detected

1
1
1
3
1
4

Minimum Maximum
Detected Detected

Value Value

0,36
150
14.9
0.6

789
4.7

0.36
150

14.9
93.1
789

24,300

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.36
150
14.9
31.5
789

6,080

< 0.001
< 0.001
< 0.001

1.69
< 0.001

1.99

150
0.38
3.2

1.09
20.4

42

0
1
1
1
1
1

0
1
0
1
1
1

0
1
0
0
0
1

Date: 22 MAY 2001
Tune; 12:16
Project: ̂ ^, Cow $ Ale* basin RI/FS, WA No, 027-R1-CO-102Q

Report: cdt3011jw
Paatt 1
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment NmSeg02

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

12
17
60
39
61
60
17
12
12
63

Quantity
Detected

11
17
58
39
61
60
17
12
11
63

Minimum
Detected

Value

1.8
1.6

0,181
12.8

3,480
10.7
327

0.09
2.3

55.1

Maximum
Detected

Value

10.5
75.3
530

24,300
314,000
59,600
2,570

9.5
24.4

269,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

4.55
26.4
27.6
890

58,900
8,520
1,120
2.73
9.09

11,800

0.65
0.8

2.96
4.39
1.15
1.68
0.48
1.28
0.82
3.56

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

0
8

26
26
15
51
0
0
0

47

0
0
3
3
0

34
0
0
0

17

0
0
0
1
0
9
0
0
0
3

Date: 24 MAY 2001
Time: 11:12
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 1
Run#: 0



Statistical Summary of Total Metals Concentrations in Subsurface Soil
Segment NmSeg02

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

8
8
8
8
8
8
8
8
8
8

Quantity
Detected

1
6
6
8
8
8
8
4
4
8

Minimum Maximum
Detected Detected

Value Value

466
1.1

0.45
9.4

10,000
6.5
310

0.11
3.8

41.1

466
148

78,4
228

51,500
25,700

3,210
21

77.7
10,900

Average Coefficient Qnanti*y QmnAty Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

466
42,1
26.7
62.3

29,600
4,820
1,620

5.45
22.6

3,320

< 0.001
1.29

1,1
1.19
0.58

1,8
0,76
1.91
1.62
1.2

31.3
22
9.8
100

65,000
171

3,597
23,5
391
280

1
4
4
1
0
5
0
0
0
5

1
0
0
0
0
4
0
0
0
3

0
0
0
0
0
1
0
0
0
0

Date 29 MAY 2001
15:30
Cow dVUeoc tain RI/FS, WAN0.027-RI-CQ-102Q

Report: c<W011_sd
P»ee: 2
Ruatf; 0



Statistical Summary of Total Metals Concentrations in Sediment
Segment NmSeg02

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

6
6
6
6
6
6
6
6
6
6

Quantity
Detected

3
6
6
6
6
6
6
5
6
6

Minimum Maximum
Detected Detected

Value Value

0.984
1.62
3.33
14.8

7,660
258
480

0.0835
0.344

265

5.7
13.2
199
280

98,700
5,540
6,810

1.46
9.08

21,900

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

2.59
7.71
54.1
96.4

33,000
2,320
2,120
0.687

4.68
8,630

1.04
0.63
1.35

1
1

0.88
1.16
0.94
0.72
0.89

3.3
13.6
1.56
32.3

40,000
51.5

1,210
0.179

4.5
200

1
0
6
4
1
6
3
4
3
6

0
0
4
0
0
5
0
0
0
5

0
0
1
0
0
1
0
0
0
1

Date: 29 MAY 2001
Time: 15:30
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sd
Paee: 1
Run#: 0



Statistical Summary of Total Metals Concentrations in Groundwater
Segment NmSeg02

Units: ug/L

Analyte Name

Antimony
Cadmium
Iron
Lead
Manganese
Zinc

Quantity
Tested

4
4
4
4
4
4

Quantity
Detected

2
4
4
4
4
4

Minimum Maximum
Detected Detected

Value Value

1.8
5.1
210
1.6

54.8
817

2
7.3

1,410
30.6

2,730
4,600

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL IDOXtheSL

1.9
6.4

789
13.9
775

2,260

0.07
0.15
0.84
1.01
1.69
0.77

6
2

300
15
50
30

0
4
2
2
4
4

0
0
0
0
1
4

0
0
0
0
0
1

Date: 22 MAY 2001
Time: 12:16
Project: J^ Coew clVUene bwio RJKPS, WA No. 027-RI-CQ-102Q

Report: cdaSOHjsw
4

Run*



Statistical Summary of Dissolved Metals Concentrations in Groundwater
Segment NmSeg02

Units; ug/L

Analyte Name

Antimony
Cadmium
Iron
Lead
Manganese
Zinc

Quantity
Tested

4
4
4
4
4
4

Quantity
Detected

1
4
3
3
4
4

Minimum Maximum
Detected Detected

Value Value

2.1
5.3

69.4
0.54

11
765

2.1
9.7

407
2

3,010
4,440

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

2.1
7.4

213
1.51
964

2,500

< 0.001
0.25
0.82
0.56
1.46
0.72

2.92
0.38

1,000
1.09
20.4

42

0
4
0
2
3
4

0
4
0
0
2
4

0
0
0
0
1
1

Date: 22 MAY 2001
Time: 12:16
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 3
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment NmSeg02

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

51
51
235
51
52
236
53
51
47
236

Quantity
Detected

4
19

230
26
36

229
47
1
2

233

Minimum
Detected

Value

0.29
0.1

0.12
0.22
14.4
0.28
0.4

0.15
0.043

15.5

Maximum
Detected

Value

9.4
10.9

1,810
340

16,600
4,260

26,800
0,15

3
540,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

3.02
1.59
42.3

29
820
140

1,360
0.15
1.52

9,340

1.41
1.82
3.69
2.61
3.39
2.92
3.88

< 0.001
1.38
4.83

6
50
2
1

300
15
50
2

100
30

1
0

193
22
9

186
30
0
0

232

0
0

122
8
1

48
9
0
0

202

0
0
3
2
0
3
2
0
0

139

Date;
Time:

22 MAY 2001
12:16
Coeurd'Ater twain RI/FS, WA No. 027-RKXMQ2Q

Repot cdaSQlljsw
Paw: 6
Run*: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment NmSeg02

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Quantity
Tested

50
50
233
50
52
233
52
47
232

Quantity
Detected

4
23
226
27
18

211
43
1

230

Minimum
Detected

Value

0.26
0.11

0.056
0.22

10
0.14

1
0.27
5.5

Maximum
Detected

Value

1
8

1,810
347

4,080
1,370

28,300
0.27

532,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.688
1.02
43.8
24.4
654

71.2
1,520

0.27
9,540

0.46
1.78
3.72
2.89
1.71
1.69
3,77

< 0.001
5.02

2.92
150

0.38
3.2

1,000
1.09
20.4
0.43

42

0
0

222
14
4

206
36
0

224

0
0

188
3
0

171
20
0

188

0
0

62
1
0

35
3
0

114

Date: 22 MAY 2001
Time: 12:16
Project: Coeur d'AIene basin RWS, WA No. 027-RI-C0402Q

Report: cda3011_sw
Paae: 5
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment NmSeg03

Units: mg/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

3
3
3
3
3
3
3

Quantity
Detected

3
3
3
3
3
3
3

Minimum Maximum
Detected Detected

Value Value

16
1,8

17.9
16,700

80.6
418
223

23.2
3.7

22.8
18,100

323
810
507

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

20.6
2.9

20.1
17,400

174
570
318

0.2
0.34
0.12
0,04
0.75
0.37
0.52

22
9.8
100

65,000
171

3,597
280

2
0
0
0
1
0
1

0
0
0
0
0
0
0

0
0
0
0
0
0
0

Dates 24 MAY 2001
Tutus 11:12
Pnjject; —-• Cow d'AIews basin RI/FS, WA No. 027-RI-CO-1Q2Q

Report cd»3011_SLCLS
Page: 2
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment NmSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Iron
Lead
Manganese
Zinc

Quantity
Tested

2
2
4
2
4
2
4

Quantity
Detected

1
1
3
2
3
2
3

Minimum Maximum
Detected Detected

Value Value

0.2
0.31
0.3
81

0.38
11
13

0.2
0.31
0.4
157

4
35
73

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.2
0.31

0.367
119

1.76
23
50

< 0.001
< 0.001

0.16
0.45
1.11
0.74
0.65

6
50
2

300
15
50
30

0
0
0
0
0
0
2

0
0
0
0
0
0
0

0
0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:16
Project; Coeur d'Alene basin ROTS, WA No. 027-R1-CO-102Q

Report: cda3011_sw
Paee: 8
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment NmSegOS

Units: ug/L

Analyte Name

Cadmium
Iron
Manganese
Zinc

Quantity
Tested

4
2
2
4

Quantity
Detected

2
2
2
2

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.2
49
10

4.9

0,3
150

38,7
30

0.25
99.5
24.4
17.5

0.28
0.72
0.83
1.01

0.38
1,000
20.4

42

0
0
1
0

0
0
0
0

0
0
0
0

Dtt«
Time

22 MAY 2001
12:16
Coeur cTAlene basin RI/FS, WA No. 027-RJ-CO-102Q

Report cdaSOlLsw
Paste; 7
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment NmSeg04

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

5
5
5
5
5
5
5
5
5
5

Quantity
Detected

5
5
5
5
5
5
5
5
5
5

Minimum Maximum
Detected Detected

Value Value

2.8
16.6
3.5

59.6
16,700
1,060

759
0.38
2.6
735

17,5
52.8
29.3
201

35,500
7,770
3,100

7.6
26.9

5,770

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

9.46
29.1
13.6
122

25,400
3,990
1,440

2.2
10.5

2,630

0.63
0.53
0.79
0.48
0.34
0.74
0.68
1.38
0.92
0.83

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

0
3
2
2
0
5
0
0
0
5

0
0
0
0
0
4
0
0
0
2

0
0
0
0
0
0
0
0
0
0

Date: 24 MAY 2001
Time: 11:12
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 3
Run#: 0



Statistical Summary of Total Metals Concentrations in Subsurface Soil
Segment NmSeg04

Units: mg/kg

Anaiyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

7
7
7
7
7
7
7
7
7
7

Quantity
Detected

1
7
2
7
7
7
7
3
1
7

Minimum Maximum
Detected Detected

Value Value

26.6
0.96

1.7
9.5

8,770
20.7
226

0,05
29.4
38.4

26.6
22.3
27.4
153

33,500
13,000

1,670
5.1

29.4
4,800

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

26.6
10.5
14.6
37.4

16.500
1.970

816
1.74
29.4
808

< 0.001
0.71
1.25
1.37
0.48
2.47
0.61
1.67

< 0.001
2.19

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

0
I
1
1
0
2
0
0
0
2

0
0
0
0
0
1
0
0
0
1

0
0
0

' 0
0
0
0
0
0
0

Date: 29 MAY 2001
15:30
CoewcTAlenebMtnRI/FS, WA No. 027-RI-CO-102Q

Report cda3QlljKl
PMK;
Runrf: Qt



Statistical Summary of Total Metals Concentrations in Sediment
Segment NmSeg04

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

13
13
13
13
13
13
13
13
13
13

Quantity
Detected

9
13
13
13
13
13
13
8
13
13

Minimum Maximum
Detected Detected

Value Value

1,14
2.34

0.945
18

10,900
154
529

0.0587
1.02
278

241
216
194
211

47,800
20,100
6,830

1.43
40.7

17,600

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

69.9
41.1
37.1
91.4

26,200
6,000
1,700
0.327

13.9
5,070

1.17
1.57
1.46
0.71
0.39

1
0.98

1.4
0.97
1.11

3.3
13.6
1.56
32.3

40,000
51.5

1,210
0.179

4.5
200

8
4

11
10
1

13
7
4
8

13

6
1
7
0
0

12
0
0
0
8

0
0
1
0
0
5
0
0
0
0

Date: 29 MAY 2001
Time: 15:30
Project: Coew d'Alene basin ROTS, WANo.027-RKXM02Q

Report: cda3011_sd
Paee: 3
Run#: 0



Statistical Summary of Total Metals Concentrations in Groundwater
Segment NmSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Zinc

Quantity
Tested

20
20
20
20
20
20
20
20
20

Quantity
Detected

1
5
16
9
10
14
14
2

20

Minimum
Detected

Value

0,81
0.25
3,2

0.89
12,6
0,76
7.3

0.53
23,7

Maximum
Detected

Value

0,81
1,1

996
573

5,100
3,600
1,520
0.94

145,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.81
0,864

299
196

1,790
1,390

726
0.735

35,600

< 0.001
0.4

1.33
1.14
1.03
1.2

0.95
0.39
1.53

6
50
2
1

300
15
50
2

30

0
0

16
7
8
6

11
0

19

0
0
6
6
2
6
7
0

16

0
0
6
5
0
6
0
0
9

Date: 22 MAY 2001
Time: 12:16
Project; ̂ ^ Coeur d*Atoe twain RMPS, WA No. 027-RKXM02Q

Report;
Paw: 10
Run* 0



Statistical Summary of Dissolved Metals Concentrations in Groundwater
Segment NmSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Zinc

Quantity
Tested

20
20
20
20
20
20
20
20
20

Quantity
Detected

3
1

16
9
7
10
16
2

20

Minimum Maximum
Detected Detected

Value Value

0.33
1

2.4
0.22

59
0.35
5.5
0.5

24.7

0.38
1

942
560

5,130
3,560
1,480
0.51

123,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.35
1

288
197

2,390
1,860

587
0.505

32,200

0.08
< 0.001

1.33
1.14
0.82
0.87
1.12
0.01
1.51

2.92
150

0.38
3.2

1,000
1.09
20.4
0.77

42

0
0

16
6
6
8

11
0

18

0
0

15
6
0
7
7
0

16

0
0
6
3
0
6
0
0
6

Date: 22 MAY 2001
Time: 12:16
Project: Coeur d'Alene basin RI/FS, WA No, 027-RI-CO-102Q

Report: cda3011_sw
Paee: 9
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment NmSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Quantity
Tested

31
31
165
32
38
166
38
31
166

Quantity
Detected

9
4

160
15
25
165
37
1

164

Minimum Maximum
Detected Detected

Value Value

0.3
0.13
0.3
1.4
7.6

0.15
1,1

0.27
5.4

2.7
49.7

62
9.7

27,300
2,140
8,920
0.27

10,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

1.18
12.6
24.1
4.35

1,330
106
320

0.27
3,870

0.59
1.96
0.47
0.55
4.08
1.71
4.53

< 0.001
0.53

6
50
2
1

300
15
50

100
30

0
0

157
15
5

158
25
0

161

0
0

101
0
1

18
1
0

157

0
0
0
0
0
1
1
0

100

Date: 22 MAY 2001
Tune: 12:16
Project:^^ Conor d'Alenc fmsin RI/FS, WA No. 027-RI-CO102Q

Report: <xla3011_sw
Paec: 12
Run* 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment NmSeg04

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

31
31
165
32
38
164
38
165

Quantity
Detected

15
7

160
8
13
161
35
164

Minimum Maximum
Detected Detected

Value Value

0.3
0.13

0,022
0.18
5.9

0.05
5.04
3.9

2,1
19.7

62
5.4

12,200
148

8,560
9,830

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

1.03
2.98
24.1
1.85
973

47.3
316

3,810

0.54
2.47
0.48
0.9

3.46
0.51
4.56
0.56

2.92
150

0.38
3.2

1,000
1.09
20.4

42

0
0

157
1
1

158
31

158

0
0

156
0
1

154
1

155

0
0

18
0
0
3
1

59

Date: 22 MAY 2001
Time: 12:16
Project: Coeur d'AIene basin ROTS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paae: 11
Run#: 0



ATTACHMENT 4
Screening Levels



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'AIene Basin RI/FS Ninemile Creek Watershed
RAC, EPA Region 10 Attachment 4
Work Assignment No. 027-RI-CO-102Q September 2001

Pagel

SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation in the RI. The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1. For each of the COPCs listed in Table 1, a screening level was selected.

The screening levels were used in the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS). The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).
Selected RI screening levels are listed in Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level. If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels.
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.
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Table 1
Chemicals of Potential Concern

•— - - -- - -

Chemical
Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Human Health COPC

Soil/Sediment
X
X
X

X
X
X

X

Grouadwater
X
X
X

X

X

Sarface
Water

X
X

X
X
X

X

Ecological COPC

soa

X
X
X

X

X ,

Sediment

X
X
X

X

X
X
X

Sarface
Water

X
X

X
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Table 2
Selected Screening Levels for Groundwater and Surface Water—Coeur d'Alene River

Basin and Coeur d'Alene Lake

-*rSr**S'sk TSJ^^^WVV^-
t:au(jK£iL,™ # 4fM ,̂"_'&4J ;̂..:-:̂ ^KL"^ ;̂j,islT•SJ^3f^'J^t:f*^f-m
*<^Sff,^Sf!fiK"i^:-' PfSftM Vii'

•|ffi^ClieinicaiilS'
Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

•"«ft.'*t!: Surface ':-S~ -K•:» -, j 4. •%?•••• - .. M. r'l^^r^Cyr

•^S^Wite^TCWal^

6a

50"

2C

T

300"

15*

50*

2"

100*

30"

/?'Watier'Diss6w;eS T*

2.92b

150c-d

0.38"

3.2c'd

l,000c-d

1.09b

20.4b

0.77c'd

0.43^

42c-d

.£ Groundwater " "
JsrST t̂g.-.-.; . .-. •i^^.-i---- i-.^™ -,-,-̂ 4'"*'

-'«*«iTWan*l**l;-
^liiltfig^J^Sf-

6s

50'

2C

r
300a

15'

50s

2' ;
100'

30e

"S " Groundlwater ̂^&i>yoî (i'::!'"f?i;

^"SftKfei^'^l
2.92b

150c-d

0.3 8b

3.2c-d

l,000°-d

1.09b

20.4b

0.77^

0.43c-d

42c-d

•40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.html. October 18, 1999.
"Dissolved surface water 95th percentile background concentrations calculated from URS project database.
Treshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
CaCO3) in the water column.
Values above correspond to a hardness value of 30 mg/L.
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of
Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based on total metals concentration.

Note:
- microgram per liter
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TableS
Selected Screening Levels for Surface Water—Spokane River Basin

3Cî i-itf ĵ«_^:'
KJl^Mifife^f
.fLt • --4-1 sj XTf-Htj-K*X ft -tlt^- -?-'. --^e
^Caemica!

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

•M~^>- SpokaneKSc^ill- '£££: ?
-'*-- : V- ' *--- ,*_- = - - ™- — • '̂-*' =s- '

lluaiapl
:ttSarfece^
'WaterVTofia^
~"{fig5tr:f

6*

50*

2C

le

300«

15*

SO*

2"

100*

30e

:, .jtjs.yju.wjT 5,1-1
y^Surfaeeg-s
-J-.--i*«£^^-'-«et«V* »._JET^J

--^Wategsivi'̂iJw -^f fff^*"iK£tes$™$^
^•TOignS^"-

2,92b

150C

0.38b

2.3^

1,000s

l,09b

20.4b

0.77°

0^2=-'3

30=.d

;^ j|̂ SpolSiirfl&^!K2-/^— •
t.J&S.'O-A --,*.-» f̂c:̂

iS» îatt:£.;»' Surface^
WaterTbter

•^.^(pgS^""
6'

50*

2e

le

300*

15'

SO1

21

100'

30e

'•"•̂ Water" -̂
k--J>issoWrf :~•*.(*,v - --•-lf*.\r- ,-i •, B "-— v
• • - " - (Itgfl.)

2.92b

150=

0,38b

3.8^

1,000C

i,09b

20.4b

0.77C

0,62=-d

50c-d

^ ;«-,-.• SpokaaeRSegOS ' "/.'^ •

^Surface y-
t. Wafer T^tall
"^o^fc> *s

6*

50«

2C

le

300'

15m

50'

2'

100'

30*

Surface'.""
K .— - , . . i l *t--»

Water.- 5
^Dissolved" J

^(PB'L):;^-

2.92s

150=

0.38b

5.7**

1,000C

1.4̂

20.4b

0.77C

1.4^

75c-d

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations, U.S, EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.htmI. October 18, 1999.

bDissolved surface water 95th percentile background concentrations calculated from URS project database.
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.
'Freshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
(mg/L of CaCO3) in the water column.

^Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based
on total metals concentration.

Note:
ug/L - microgram per liter
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Table 4
Selected Screening Levels—Soil and Sediment

'• "itfe^y*? '̂̂ ^«^4.ak :̂V>-^m>^-^ft^m:
*'&% ̂ ''^-.-M""- i^i&jpj^ ,, ,̂ ;*-,̂ f^*^ .̂î -.5tr

''Chemical .-

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

•i -, • - - ' :..---"_^-""i"'--T- _;i(^!«i«e«jlJ-<fiS*"»i^Upper: Coeur d'Alene .Riverj'
,.:•>;•""• *fr:Y,^g™,-&mjj&%*!$8fffi

§;5%:;:fSoH|fil
• ' "'•'•f -. ' .>- - 'L.'TS?!--̂ .(mg/kg) -fti?

31.3'

22b

9.8d

100d

65,000b

171b

3,597b

23.5s

3911

280b

, >i*-s-': ̂ S':'7 !"-'*^S ~* J^Mj*^'

;fi»Sediinents|f
;:Sf(|̂ g)̂

3.30b

13.6"

1.56b

32.3b

40,000C

51.5b

1,210"

0.179"

4.5C

200b

'/.'^-"'----tr 7J;<" • ' '-t-i,:^ ~*i***:sy$V:--t--- •**m*~-'

f; Lower Coeur a*Alene-River;^..-^-fxifftl ff£. •' _.•-!. *.;Sir ,3 f iSiWCfeiSB
:;^ : :! :?:&:$«*^l:" •'< *•;; ; RSjl^fi ff • f.'&i-S^ .'?^-:.' . ."̂ "Hi Swf

:5.?"i?*>5j£zL-~*i?&^'-£?~.K:y^SbA:;^y^
lifcfOnil^cS

31.3'

12.6b

9.8d

100d

27,600b

47.3b

1,760"

23.5'

391*

97.1"

%«*»«««:*fSeaiment"«7»
•.«ĵ npcg)^!«

3C

12.6b

0.678b

28C

40,000C

47.3b

630=

0.1 79b

4.5C

97.1"

,•:

||||p^fcaiHrfl̂ e¥pliiaip

- ,-% , - ^ .OwII- /̂r*;.:̂ .
^'(mjg/kgP*

31.3'

9.34b

9.8d

I00d

25,000b

14.9b

1,760"

23.5*

391'

66.4"

,,..• ^o* ;̂,.̂ -!..̂ -,,
•^••SedimientSfc
(̂01̂ :1

3°

9.34b

0.72b

28C

40,000°

I4.9b

663b

0.1 74C

4.5C

66.4b

"U.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/srund/prg. February 3, 2000.

"Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.

^Values as presented in National Oceanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M. F. Buchman, 1999. Values generated from numerous
reference documents.

dFinal Ecological Risk Assessment. Coeur d'Alene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18,2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligram per kilogram
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1.0 INTRODUCTION

The Pine Creek Watershed is located within the Coeur d'Alene River basin and is a north-flowing
tributary of the South Fork Coeur d'Alene River (South Fork). The Bureau of Land Management
(BLM) has identified 131 source areas (e.g., mining waste rock dumps, adits, and jig tailings
piles) within the watershed (BLM 1999). The watershed has been affected by mining activities,
and past and continuing releases of metals from mining wastes.

Several time-critical and non-time critical clean-up responses have been implemented by the
Bureau of Land Management on public lands in the Pine Creek watershed. In the 1996 and 1997
field seasons under a time-critical removal, two tailings ponds associated with the Douglas mine
and mill site were removed from the east fork of Pine Creek (USEPA, 1996). Approximately
25,000 cubic yards of materials were removed and placed into a temporary repository near the
mine (Fortier, 2000). Following the flooding in 1996 and 1997, funding by the Federal
Emergency Management Agency was used to conduct time-critical removals of approximately
23,000 cubic yards of contaminated soils and tailings from the Amy-Matchless, the Liberal King,
and a portion of the Denver Creek tailings piles (BLM, 1998). These'materials were initially
removed to a Temporary Storage area at the Upper Constitution Mill site, and then in 1998, were
relocated from the Temporary Storage Area to the Central Impoundment Area (CIA) within the
Bunker Hill Site.

Following these time-critical removals, additional non-time critical removals were performed in
1998 at the Amy Matchless site, and at the Liberal King Site. About 2,200 cubic yards of
tailings were removed to the CIA as a part of this action. These areas were then re-graded, soil
media was imported, and the disturbed areas at these sites were re-vegetated. BLM plans
additional actions to cleanup the mill site in 2000, along with a pilot treatment system for the adit
drainage (Fortier, 2000).

In the 1998 and 1999 field seasons, contaminated soils from around the mill at the Upper
Constitution were also excavated and disposed of in the CIA. A subsurface wetlands treatment
facility to address adit and seep drainage was installed at this site in 2000; however, most of the
tailings, and the waste rock dump at this site are located on private land, and have not been
addressed to date.

A CERCLA non-time critical action was also implemented at the Sidney (Red Cloud) mine and
mill site during the 1998,1999, and 2000 field seasons. This action included removal of
contaminated soils from around the mill site, regrading the waste rock dump, installation of
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run-on and run-off controls and on-site culvert improvements. Excavated soils were disposed of
in the CI A. BLM has plans to close the adit and treat the drainage in a wetlands treatment
system (Fortier, 2000).

In the 1999 field season, Highland Creek was also diverted around the waste rock dump at the
Highland Surprise mine and mill site in order to reduce erosion. As most of the facilities at this
site are on private land, no other actions have been taken to date. In addition, EPA
correspondence indicated the removals of about 600 cubic yards of contaminated sediment from
the Hilarity Mine, about 4,300 cubic yards from the Little Pittsburg site, and 5,200 mixed waste
rock from the Nevada Stewart Mine site for disposal at the CIA (CH2MHILL, 1998).

In 1995, the private owner of the Nabob Mine property installed a soil cover over the tailings pile
and a portion of the mill area. The cover was revegetated with limited success (BLM, 1998), In
the 1998 and 1999 field seasons, BLM implemented channel improvements through this reach to
help stabilize the channel and prevent erosion of the tailings pile embankment. Stream channel
stabilization, including barbs and in-stream structures have been implemented since 1997 in
Denver Creek and the East Fork of Pine Creek to improve riparian habitat (Stevenson, 1998).

This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary). The watershed
itself has been divided into three segments to focus this investigation (Figure 1.1-1). Brief
descriptions of each segment are presented in this section.

1.1 SEGMENT DESCRIPTIONS

Segment 1 contains the headwaters of the East Fork of Pine Creek down to its confluence with
the main stem of Pine Creek (Figure 4.1-1), The BLM identified 78 source areas in this segment.
Extensive stream channel and floodplain remediation activities have been conducted in this
segment. Some mining wastes have been removed from BLM lands and taken out of the
watershed to the Central Impoundment Area near Kellogg. However, at several of the mines and
mill sites where work was done by BLM, wastes remain on private land. Some of these wastes
may be discharged by ongoing erosion to the creek during high flows. Sampling of surface water
indicates that metals concentrations are greater than ambient water quality criteria (AWQC).
Fish populations are dominated by brook trout, with native cutthroat trout making up a small
proportion of the samples collected during one year, and absent the following year. Scuipin were
not encountered at any location during sampling, reflecting their sensitivity to anthropogenic
impacts and water quality.
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Segment 2 contains the headwaters of Pine Creek (including the West Fork of Pine Creek) up to
its confluence with the East Fork (Figure 4.1-4). The BLM identified 30 source areas in this
segment. The majority of these are small, undeveloped prospects or mines. No tailings deposits
were identified. Sampling of surface water indicates that metals concentrations in surface water
are rarely greater than AWQC. Though this segment has been subject to little mining-related
activity, other anthropogenic impacts, including residential development, forest roads, and timber
harvest, are present.

Segment 3 begins at the confluence of the East Fork with the main stem of Pine Creek and
continues to the confluence of Pine Creek with the South Fork (Figure 4.1-5). The BLM
identified 23 source areas in this segment. As with Segment 1, some mining wastes have been
removed from BLM lands; however, some removals from BLM land did not include wastes on
adjacent private land, and waste remains in place with possible or ongoing erosion to the creek.
Sampling of surface water indicates that metals concentrations in surface water are greater than
AWQC. The lower portion of this segment lies within the town of Pinehurst. The stream system
in this area has some development. There is extensive channelization and limited riparian
vegetation. As with Segment 1, fish populations are dominated by brook trout, with native
cutthroat trout making up a small proportion of the samples collected during one year, and absent
the following year. Sculpin were not encountered at any location during sampling, reflecting
their sensitivity to anthropogenic impacts and water quality.

1.2 REPORT ORGANIZATION

The remedial investigation report is divided into seven parts. This report on the Pine Creek
Watershed is one of eight reports contained within Part 2 presenting the remedial investigation
(RI) results for the eight CSM Unit 1 upper watersheds. The content and organization of this
report are based on the U.S. Environmental Protection Agency's (EPA) Guidance Document for
Conducting Remedial Investigations and Feasibility Studies under CERCLA, Interim Final
(USEPA 1988). This report contains the following sections:

• Section 2—Physical Setting, includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology.

• Section 3—Sediment Transport Processes

• Section 4-Nature and Extent of Contamination, includes a summary of chemical
results and estimates of mass loading from source areas

W:\02700\0106.0!2\CSM Unit AUpper Watersheds\Pine Creek\Section l.O.wpd
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» Section 5—Fate and Transport, includes chemical and physical transport processes
for metals

• Section 6-References

Risk evaluations and potential remedial actions associated with source and depositional areas are
described in the human health risk assessment, the ecological risk assessment, and the feasibility
study (all under separate cover).
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2.0 PHYSICAL SETTING

2.1 GEOLOGY AND MINES

The geology and mining history of the Pine Creek Watershed are presented in this section.

2.1.1 Geomorphic Setting

The Pine Creek Watershed is located 5 miles west of Kellogg on the south side of the South
Fork and drains an area of approximately 60 square miles (Figure 1.1-1) (Quivik 1999). Pine
Creek, the principal drainage of the watershed, discharges to the South Fork just upstream of the
confluence with the North Fork Coeur d'Alene River (North Fork). East Fork Pine Creek and
West Fork Pine Creek begin at an elevation of approximately 5,400 feet in the St. Joe Mountains
and join approximately 4 miles south of Pinehurst to form the main stem of Pine Creek.

East Fork Pine Creek, West Fork Pine Creek, and main stem flow northerly. In headwater areas
the canyons are narrow. West Fork Pine Creek is flanked by steep hillsides in the reach
immediately above the confluence with the East Fork. In the lower portion of the main stem, the
floodplain broadens (0.75 mile wide).

2.1.2 Bedrock Geology

The Pine Creek Watershed is mostly underlain by weakly metamorphosed sedimentary rocks
assigned to the Precambrian Belt Supergroup (Part 1, Figure 3.2-1). The Prichard Formation is
by far the most prevalent formation in the watershed. The Prichard consists of either argillite
(more common in the lower part of the formation) or quartzite (more common in the upper part).
The Burke Formation (mainly a quartzite) is the predominant formation at the headwaters of East
Fork Pine Creek and West Fork Pine Creek (Part 1, Figure 3.2-1). Near Pinehurst to the west of
Pine Creek, a small area of outcropping quartzite is assigned to the Ravalli Group, which is a
combination of the Revert and Burke Formations (Part 1, Figure 3.2-1).

Waste rock piles are present at all mine workings in the Pine Creek Watershed. Waste rock
consists of broken, angular rock that is generally unmilled and typically dumped near the mouth
of workings. The largest waste rock piles in the watershed are at the Sidney (Red Cloud), Sidney
(Denver), Constitution,, and Nabob Mines (Box, Bookstrom, and Kelley 1999). The chemical
and mineralogical content of waste rock is discussed further in Section 4, Nature and Extent of
Contamination.
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2.13 Structural Geology

Roughly east-west-trending faults dominate the structural fabric of the watershed, The Osbum
Fault is the principal structure of the district, and other large faults mimic the trend of the Osburn
Fault. Aside from the Osburn, the most prominent east-west faults are the Placer Creek and Ross
Faults (located near the confluence of East Fork and West Fork), and the Spring Fault (located
about 1 mile south of Pinehurst). Both normal faults and reverse faults are common in the
watershed and are differentiated from one another on the basis of movement on either side of the
fault plane. Dip-slip movement along the fault plane yields displacement on the order of
hundreds of feet (Umpleby and Jones 1923). Both the Osburn and Placer Creek Faults display
right-lateral movement.

The Liberal King (Sunset) Mine (also referred to as the Sunset Minerals Mine [Part 1,
Figure 3.2-3]) is localized along an east-west-trending fault zone. Although east-west structures
are most prevalent, it appears that northwest-trending structures are associated with the following
mines: Constitution, Douglas, Sydney (Red Cloud), Highland-Surprise, and Nabob, ail located
along smaller drainages discharging to the East Fork (Gott and Cathrall 1980). In addition to
northwest-trending faulting, the Pine Creek Anticline crosses Pine Creek at the intersection of
East Fork and West Fork, and weakly metamorphosed Belt Supergroup sedimentary rocks are
folded along the northwest-trending axis of the anticline (Part 1, Figure 3.2-3).

2.1.4 Soils

Like most of the soils throughout the district, the soils of the Pine Creek Watershed can be
grouped into two broad categories: hillside soils and valley soils. Hillside soils typically consist
of silty loam with variable amounts of gravels and clay, generally less than 2 feet thick (MFG
1992; Camp Dresser & McKee 1986). Valley soils are found within and along the flanks of the
major drainages of the Pine Creek Watershed.

The valley soils are most extensive in the floodplain located in the town of Pinehurst, and along
West Fork Pine Creek, just above the confluence with East Fork Pine Creek (see Part 1,
Figure 3.2-1, symbol Qal). Soils within and flanking the channels at these two locations
typically consist of well-developed sandy soil overlying cobbly to bouldery gravels (Box,
Bookstrom, and Kelley 1999). Deposits of alluvial fan gravels are also found in West Fork Pine
Creek, just above the confluence with East Fork Pine Creek.

West and east of the town of Pinehurst is an extensive area of terrace gravels, which are
characterized by well-developed sandy soil overlying cobbly to bouldery gravels (Box,
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Bookstrom, and Kelley 1999). Smaller masses of terrace gravels are scattered along East Fork
Pine Creek and West Fork Pine Creek (Part 1, Figure 3.2-1).

2.1.5 Ore Deposits

The Pine Creek Watershed drains the Pine Creek Mineral Belt and the Douglas Subbelt (Part 1,
Figure 3.2-3). According to the ore production records, zinc and lead were the most abundant
metals produced. The dominant type of ore deposit in the Pine Creek Watershed contains what is
referred to as zinc-lead fissure-vein deposits, which are steeply dipping veins that are hosted by
and typically cut across argillite of the Prichard Formation (Umpleby and Jones 1923). Most of
the fissure-vein deposits occur hi fault zones, which are closely spaced faults aligned in roughly
the same direction (Umpleby and Jones 1923). For example, the Highland-Surprise vein is
associated with the Placer Creek Fault, and the Constitution vein closely parallels the Pine Creek
Fault. Other examples of fissure-vein deposits in the watershed occur at the Nabob and Sunset
Minerals (also known as the Liberal King [Sunset]) Mines.

The Highland-Surprise vein is somewhat unusual compared to the other vein deposits in the
watershed in that a portion of the ore forms as replacement deposits, which is a deposit type more
prevalent in the Canyon Creek and Ninemile Creek Watersheds. Replacement deposits occur
when ore-bearing fluids alter the host argillite by replacing the quartz and clay minerals with
sphalerite and galena.

The principal non-ore minerals in both the vein-type deposits and the replacement deposits are
quartz and pyrite. Pyrrhotite is the most common non-ore mineral after quartz and pyrite and is
abundant in parts of the Highland-Surprise, Little Pittsburgh, and Nabob Mines. With regard to
carbonate minerals, the occurrence and relative abundance of calcite, ankerite, and particularly
siderite vary greatly throughout the district. In the Pine Creek Watershed, ankerite is the most
common carbonate mineral (Forrester and Nelson 1944). Siderite is either absent from most
deposits (e.g., the Douglas and Constitution Mines) or present as a relatively minor constituent as
at the Highland-Surprise. Calcite is also either absent from most deposits in the watershed or
present as an accessory mineral of the deposits at the Douglas and Constitution.

For both the vein deposits and the replacement deposits, total sulfide content is typically
relatively low (perhaps on the order of 3 to 5 percent or less, according to the descriptions of
deposits hi Umpleby and Jones 1923 and Ransome and Calkins 1908) and the carbonate mineral
content (i.e., siderite and calcite) is low to absent.
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2.1.6 Mining History

A brief summary of available information on historical mining activities is presented in this
section. During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999).
This list is presented in Section 4.1, Nature and Extent, and in Appendix I.

The initial mining boom along Pine Creek began in the early 1910s. From 1884 to 1980, an
estimated 50 mines, 10 mills, and 500 patented and unpatented mining claims were in operation
hi the basin. Most of the mining operations along Pine Creek were concentrated along East Fork
Pine Creek, where there were about 45 patented mining claims and approximately 100
unpatented mining claims (Ridolfi 1998).

In the early rnining operations in the basin, there were problems with separation of the complex
mixture of lead and zinc that was predominant in the area. Pine Creek ores typically required
over-grinding to facilitate mineral extraction. This processing technique resulted in a very fine-
grained process residue. Selective flotation processes, which were used starting in the 1920s,
remedied some of these separation problems, and allowed a greater amount of Pine Creek ore to
be profitably mined.

Although some of the ore mined in the Pine Creek Watershed was shipped to other mills for
processing, most mine sites built on-site ore processing mills at one time or another. The
Surprise (later Highland-Surprise) Mill was the first ore-processing mill to be constructed along
the creek. Ore processing consists of the removal of waste material (tailings) from the raw ore to
yield a concentrated product for smelting. Early milling operations used gravity concentration to
produce concentrates from the raw ore. Gravity separation was an inefficient recovery process,
and jig tailings frequently contained as much as 10 percent lead or zinc (Stratus 1999). By the
1920s, most newly constructed mills and some retrofitted existing mills used some type of
flotation process for more efficient ore processing. Tailings were typically disposed of directly
into or next to the nearest creek.

In 1919, Jacob Pollack won a landmark lawsuit against the Bunker Hill, Hecla, and Gold Hunter
Mining Companies. The U.S. District Court in Wallace found the mining companies negligent
in their maintenance of the Pine Creek tailings dam, which was reported to have been full by
1914. Pollack was awarded a $3,500 judgment. When the Bunker Hill Mining Company
appealed, the Ninth Circuit Court of Appeals in San Francisco made the following statement
regarding Bunker Hill's defense on the grounds of miner's preferential water rights:
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We find no merit in the contention and no authority to sustain it. It asserts for the miner in Idaho
constitutional rights unknown to American constitutional law—the right not only to preference in
the use of a stream, but the right to inflict unlimited injury upon property of those who have
acquired vested rights as manufacturers or agriculturist (as cited in Casner 1989).

Within this watershed, approximately 50 mines and 10 mills produced approximately 3.2 million
tons of ore (Mitchell and Bennett 1983; Mitchell 1996). Of this 3.2 million tons, approximately
102,000 tons of lead, 210,000 tons of zinc, 900 tons of copper, and 140 tons of silver were
produced (Mitchell and Bennett 1983). An estimated 2,531,500 tons of tailings were produced
from ore processing (SAIC 1993), and an estimated 3,489 tons of tailings were reprocessed
(Mitchell 1996). The mines with the largest production, in decreasing order of volumes
produced, were the Sidney (Red Cloud), Constitution (Spokane-Idaho), Highland-Surprise, Little
Pittsburgh (not shown in figure), Sunset Minerals (also known as the Liberal King [Sunset]), and
Nabob (Part 1, Figure 3.2-3).

2.1.6.1 Mines

The mines that operated in the Pine Creek Watershed for which ore production was recorded are
listed in Table 2.1-1. This table includes the production years of the mine, estimated volumes of
ore and tailings produced as a result of the mining activity, and the segment in which the mine is
(or was) located. Only mines with documented ore production are listed. Additionally, some
mining operations were carried out at more than one location, occasionally in more than one
segment or even more than one watershed. The ore production listed in Table 2.1-1 is the total
production for all mining operations.

2.1.6.2 Mills

Table 2.1-2 lists the mills with operations in the Pine Creek Watershed for which there are
records. This table includes the operating years of the mill and a summary of ownership, as well
as the segment in which the mill is located. Not all mills are listed because records were not
available for all mills.

2.1.7 Mine Workings

Underground workings in many mines in this watershed are very extensive and act as collection
and distribution systems for groundwater. Individual mine workings in this watershed are
typically located within a single, relatively steep ridge. Recharging water infiltrates at the
highest levels of a mountain ridge and discharges on the same ridge. This is referred to as a local
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flow system, characterized by short groundwater flow paths (a flow path is the route by which
the water enters and exits the groundwater system) (Toth 1963).

Adits and tunnels in this watershed act as discharge points for groundwater. Typically adit
drainage discharges directly to surface water or first infiltrates waste rock piles before
discharging to surface water from seeps. Over 70 adits and 11 shafts have been reported in the
Pine Creek Watershed, and at least 22 named adits (not shown in a figure) in the watershed are
known to discharge mine drainage (CCJM 1995). Fifteen of the 22 adits with discharging mine
drainage are located in tributaries to East Fork Pine Creek; 5 adits are located along East Fork
Pine Creek; and 2 adits are along Pine Creek (Ridolfi 1999). The discharge of metals from mine
workings is discussed further in Section 4, Nature and Extent of Contamination, and in Section 5,
Fate and Transport.

2.2 HYDROGEOLOGY

2.2,1 Conceptual Hydrogeologic Model

The Pine Creek Watershed occupies approximately 80 square miles, and West Fork Pine Creek,
East Fork Pine Creek, and Pine Creek are the principal drainages of the watershed (Part 1,
Figures 1.2-1 and 1.2-2). West Fork Pine Creek flows approximately 5 miles to the confluence
with Pine Creek to the north. East Fork Pine Creek flows approximately 7 miles to the
confluence with Pine Creek to the north. From the confluence with West Fork Pine Creek, Pine
Creek flows about 5 miles in a northerly direction to the point where the East Fork meets Pine
Creek. From the confluence with East Fork Pine Creek, Pine Creek flows north about 5 miles to
the confluence with the South Fork Coeur d'Alene River (South Fork). The elevation change in
the watershed is approximately 3,200 feet, with elevations ranging from 5,400 feet above mean
sea level (msl) at the headwaters of East Fork Pine Creek in the St. Joe Mountains, to 2,200 feet
above msl at the confluence with the South Fork.

The hydrogeology of the Pine Creek Watershed can be divided into two main groundwater
systems: the bedrock aquifer and the shallow alluvial aquifer (CCJM 1995), The conceptual
hydrogeologic model for the watershed assumes that a single unconfined aquifer is present in the
shallow alluvial sediments, and these sediments are the principal hydrostratigraphic unit in the
watershed. The shallow alluvial sediments consist of natural materials as well as mine tailings
and waste rock.

W;\Q2700\0106.0I2\CSM Unit UUpper Watereheds\Pine Creek\Section2.0,wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Pine Creek Watershed
RAC, EPA Region 10 Section 2.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 2-7

Although relatively little hydrogeologic data is available for the watershed as a whole, a study of
the largest millsites located along East Fork Pine Creek and Pine Creek confirmed the presence
of an unconfmed alluvial aquifer overlying bedrock in the vicinity of these millsites (CCJM
1995). In general, the alluvium increases in thickness from the headwaters of East Fork and
West Fork Pine Creek toward their confluence with the South Fork.

The bedrock aquifer within the Pine Creek Watershed consists of argillites and lesser quartzites
of the Precambrian formations of the Belt Supergroup, including (principally) the Prichard
Formation, and a relatively minor amount of Burke Formation at the headwaters of East Fork
Pine Creek and West Fork Pine Creek (Part 1, Figure 3.2-1).

In general, the bedrock has very low permeability. Secondary features such as fractures, faults,
or mine workings may increase the permeability substantially. Mine workings that may
influence recharge to the bedrock aquifer were discussed in Section 2.1.7, Mine Workings.

The groundwater system of unconsolidated sediments overlying less permeable rocks occurs in
elongate, V-shaped troughs along the entire lengths of East Fork Pine Creek and West Fork Pine
Creek; and along the reach of Pine Creek from the confluence with the East Fork and West Fork
to an area about one mile above the town of Pinehurst, near the confluence with the South Fork
(Part 1, Figure 3.2-1). Pine Creek is located within a relatively wide, U-shaped valley along the
one mile reach between Pinehurst and the South Fork.

2.2.1.2 Groundwater Level Fluctuations

As observed in wells in the Canyon Creek, Moon Creek, and Ninemile Creek Watersheds, it is
assumed that groundwater levels fluctuate seasonally in the Pine Creek Watershed. Groundwater
levels are generally highest in the late spring and lowest during winter and early spring when
precipitation rates are lowest and snowmelt is not occurring.

2.2.2 Aquifer Parameters

Aquifer parameters are not available from the Pine Creek Watershed for the presumed single
unconfmed aquifer in unconsolidated sediments overlying bedrock. However, based on reported
lithologic similarities between the presumed single unconfined aquifer in the Pine Creek
Watershed and the upper aquifer of the Smelterville Flats-Bunker Hill groundwater system, it is
reasonable to expect that aquifer parameters presented in Table 2.2-1 are similar to the presumed
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single unconfined aquifer of the Pine Creek Watershed. The range of horizontal hydraulic
conductivities presented in Table 2.2-1 are typical of clean sand and gravels (Freeze and Cherry
1979).

2.2.3 Flow Rates and Directions

Based on similar watersheds (e.g., Canyon Creek, Moon Creek, and Ninemile Creek), it can be
assumed that the general groundwater flow direction in the Pine Creek Watershed parallels the
flow of Pine Creek surface water and its tributaries. Further from the axis of the creek, there may
be a component of flow toward the creek. Based on water level data recorded hi Canyon Creek,
it can be assumed that there are localized areas in Pine Creek where the flow direction is
downstream and toward the creek (gaining reaches) and some areas where the flow direction is
downstream and away from the creek (losing reaches).

2.2.4 Surface Water/Groundwater Interaction

Based on groundwater information collected from millsites along Pine Creek and East Fork Pine
Creek, it can be assumed that shallow alluvial deposits along Pine Creek and its tributaries serve
as aquifers (CCJM 1995). Based on groundwater information collected from Canyon Creek, it is
also assumed that the aquifer and adjacent creeks are hydraulically connected, and they are
capable of taking from or adding to flow in the creek. The interaction of the surface water in
Pine Creek and groundwater in the shallow alluvial aquifers has the potential to create gaining or
losing reaches, based on data collected in Canyon Creek. During the spring snowmelt and
resulting high creek levels, the gaining reaches of the stream may temporarily experience
reversals in the surface water/groundwater hydraulic gradient (i.e., become losing reaches).

2.2.5 Water Quality and Water Chemistry

Water quality parameters (temperature, pH, specific conductance, salinity, turbidity, and
oxidation-reduction [redox] potential) and water chemistry data (e.g., chloride, sulfates, and
sulfides) are discussed in Section 4, Nature and Extent of Contamination, and in Section 5, Fate
and Transport.

2.2.6 Groundwater Use

Domestic water for Pinehurst, the largest town in the watershed, is recovered from a well
network located in Pinehurst. Water is drawn from the alluvial material deposited in the valley
bottom of Pine Creek (CCJM 1995).
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Use of groundwater supplies for domestic, municipal, and industrial applications (as it relates to
human consumption) is discussed in the baseline human health risk assessment.

2.3 SURFACE WATER HYDROLOGY

The following sections describe the surface water hydrology of the Pine Creek Watershed, a
tributary to the South Fork Coeur d'Aiene River. The Pine Creek Watershed has a drainage area
of approximately 79.6 square miles, with approximately 10.22 miles of mapped channel length in
the main stem and West Fork.

2.3.1 Available Information

The available hydrologic information for Pine Creek includes United States Geological Survey
(USGS) stream flow data for Pine Creek for water year 1999, climatological data for Kellogg,
ID, and instantaneous discharge data from a variety of consultants obtained between 1991 and
1999. In addition, historic USGS discharge data is available for Placer Creek, of similar size and
near Canyon Creek.

The United States Geological Survey (USGS) began reporting stream flow discharge data from
Station Number 12413445, Pine Creek below Amy Gulch near Pinehurst, ID, on October 1, 1998
(USGS 2000). This station is located near the downstream end of PineCrkSeg04 and has a
drainage area of approximately 77 square miles, 97 percent of the total Pine Creek Watershed.
This station records water stage at 15-minute intervals. Discharge is calculated from the stage
data based on a rating curve developed for the specific gage. The rating curve is developed
through time by measuring discharge at known stages to relate stage to discharge. Once a rating
curve is developed, a discharge can be calculated by comparing a known stage to the rating
curve. One complete year of discharge data, water year 1999, is available at this time for Pine
Creek at Amy Gulch. Water year 1999 ran from October 1, 1998 to September 30, 1999.
Precipitation data from the Western Regional Climate Center (WRCC) station at Kellogg were
collected for the same period (WRCC 2000). This precipitation gage is the nearest gage to Pine
Creek. The mean daily discharge hydrograph and precipitation data are presented in Figure
2.3.1-1. The maximum mean daily discharge recorded during water year 1999 was 1,370 cubic
feet per second (cfs) with an instantaneous peak of 1,560 cfs on May 25, 1999.

The USGS has several gages near Pine Creek with historic streamflow data; most notably USGS
station number 12413140, Placer Creek at Wallace, ID. The Placer Creek gage has a drainage
area of 14.9 square miles and a period of record from November 1967 to September 1995,
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October 1996 to September 1997, and water year 1999 (USGS 2000). This data can be used to
extrapolate estimates of historic hydrographs within Pine Creek,

Stream discharge measurements were taken in association with water quality sampling events
completed by McCulley, Frick & Oilman Inc. (MFG), URS, Idaho Division of Environmental
Quality (IDEQ), and USGS. These measurements have occurred since 1991. These data can be
used to evaluate the adequacy of the historic hydrographs developed from the Placer Creek data.
These data are summarized in Table 2.3.1-1.

In addition to the USGS hydrologic information, the U.S. Department of Housing and Urban
Development, Federal Insurance Administration completed a flood insurance study for Shoshone
County, Idaho (FIA 1979). Peak discharges were computed for 10-year (3,885 cfs), 50-year
(8,525 cfs), 100-year (11,380 cfs) and 500-year (19,510 cfs) events for Pine Creek at the mouth,

2.3.2 Hydrologie Description

The hydrology of the Pine Creek Watershed based on water year 1999 stream discharge data,
precipitation data, and estimates of historical discharge developed from USGS discharge data
from other watersheds is presented in this section.

2.3.2.1 Historical Description

Continuous discharge data for Pine Creek is not available so an estimate of mean daily discharge
at the mouth of Pine Creek was developed by extrapolating from historic data from Placer Creek,
Mean daily discharge for Placer Creek was scaled by the ratio of drainage area of Pine Creek to
Placer Creek at the Pine Creek gage, to produce an estimate of mean daily discharge for Pine
Creek for the period of record of Placer Creek. This hydrograph is presented as Figure 2.3.2-1.

To assess the adequacy of this approach, the difference between estimate and measured discharge
at the Pine Creek gage was calculated. The difference and the estimated and measured
hydrographs are presented in Figure 2.3.2-2. Agreement between the estimated discharge and
measured discharge is relatively good; however, 40 to 60 percent discrepancies should be
expected as indicated by the variation in values indicated in Figure 2.3.2-2. The estimated
discharge in Pine Creek underestimates flows for events occurring in the winter and spring while
overestimating discharges in the summer. This is likely the result of the different elevations of
the two watersheds. The Pine Creek Watershed is situated at lower elevations than the Placer
Creek Watershed. Therefore, precipitation in the Pine Creek Watershed more likely occurs as
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rain than in the Placer Creek Watershed during the winter and spring months. Rain quickly runs
off the surface while snow is stored until melted, later in the season.

From Figure 2.3.2-1, the maximum mean daily discharge is estimated at 4,650 cfs and occurred
on January 15,1974. Base flow is estimated to be 20 to 30 cfs. Average annual discharge is
estimated at approximately 190 cfs. The maximum discharge recorded at the Placer Creek gage
is outside the period of record; however, the USGS has estimated this discharge at 2,200 cfs on
February 9,1996. Applying the relationship presented above results in an estimate of maximum
discharge for Pine Creek of 11,600 cfs. The discharge measuremerit presented in Table 2.3.1-1
are consistent with the extrapolated estimates of discharge for shown in Figure 2.3.2-1.

2.3.2.2 Flood Frequency

Table 2.3.2-1 presents the estimated discharges for specified flood frequency recurrence intervals
for Pine Creek. Because historic discharge data is not available for Pine Creek and the estimates
of mean daily discharge are already subject to uncertainty, additional manipulation to obtain
flood frequency estimates was not completed. Instead, flood frequency developed in the FIS is
presented. The bankful discharge, the approximately 1.5-year event, is estimated to be
approximately 1,000 cfs.

2.3.2.3 Water Year 1999

Total annual average precipitation at the WRCC Kellogg Station for the 95-year period of record
is 30.8 inches, while for water year 1999 the total precipitation was 37.8 inches (WRCC 2000).
Total annual average snowfall for the WRCC station is 54.3 inches, while for water year 1999
the total snowfall was 35.5. While these comparisons do not address monthly variations in
precipitation, they do indicate that the water budget for water year 1999 was somewhat typical
with above average total precipitation and below average snowfall.

Table 2.3.2-2 summarizes the mean monthly flows for Pine Creek, mean monthly precipitation at
the WRCC Kellogg Station (rain and snow water content), and total snowfall at the WRCC
station at Kellogg for water year 1999. Table 2.3.2-2 and Figure 2.3.1-1 indicate the majority of
precipitation occurred from October to March, 78 percent of the total annual precipitation at the
Kellogg gage. Much of this precipitation was in the form of snow and did not run off into the
stream channels immediately. However, increased discharge at the Pine Creek gage, above the
average annual discharge of 190 cfs, occurred seven times during the winter and spring months,
November 21, November 26, December 1 to December 4, December 29 to January 2, January 14
to January 23, February 7, and February 24 to March 4 for a total of 26 days. In contrast, during
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the spring and summer months, discharge at the Pine Creek gage remained above the average
annual discharge from March 15 to June 27 with the exception of April 4 to April 13, a total of
95 days. This type of drainage pattern is similar to historical flows hi surrounding watersheds
where much of the annual discharge occurs during the spring and summer with limited periods in
the fall and winter with above average annual discharge, Figures 2.3.2-1 and 2.3.2-2.

The increase in discharge during the spring and summer is attributed to increased runoff caused
by snowmelt in the upstream watersheds. Maximum daily temperature and mean daily discharge
for water year 1999 for the Pine Creek are presented in Figure 2.3.2-3. Increased temperatures
over these periods melted much of the snow in the upper basin. Rain on snow also may have
contributed to these increased discharges as indicated hi Figure 2.3.1-1 where precipitation
events also occurred during periods of increased temperature.

Based on the existing data, it is expected that water year 1999 was typical from a total snowfall
and total water budget perspective in the Pine Creek Watershed. Runoff from spring snowmelt
dominates the surface water hydrology. Variations in snowfall, temperature, and rainfall from
year to year will influence the peak discharges.
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Daily Total Precipitation at Kellogg and Daily Average Discharge
for Pine Creek at Amy Gulch, USGS Station 12413445
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Pine Creek Measured Discharge and Estimated Discharge From Placer Creek,
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Daily Maximum Temperature and Daily Average Discharge
for Pine Creek at Amy Gulch, USGS Station 12413445
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Table 2.1-1
Mines in Pine Creek Watershed With Recorded Production

Segment
Production

Years
Ore

(tons)
' i

Mill
Tailings
(tons)

' . - . , ' • • ./., ' ; , ,.', . , .<; ; - ; ' ; . ' -v ' ;" ' ^'V-^'v'.J" ':••:" ' " ' . . . ' . V . - . -
, . . . . • . • ' • • • • - '"::-"" ';"•: • . . Comments • " " • • • ' • ; . . ^fe/;A''r ' - ' ' ^ > , . ' ' ; • . - . • : • ' • ;

Amy-Matchless Mine
3ineCrkSeg03 1912-1956 4,569 Amy-

Matchless
4,359 The Amy-Matchless Mine was located by Gus Smith in 1887. By 191 1, the mine was being

operated by the Culver Mining Company, and in 1912 the first car of ore was shipped from the
mine. Later that year, the mine was taken over by the Amy-Matchless Mining & Milling
Company. In 1929, the Amy-Matchless Mining & Milling Company and Olympic Mines
combined to form the Pine Creek Consolidated Mining Company. In 193 1, the company's
property was sold under court order. Little else was done at the mine until it was acquired by
the Lynch-Pine Creek Mining Company in 1942. In 1946, the Lynch-Pine Creek Mining
Company changed its name to the Amy Silver-Lead Company. During the 1940s, ores from
the Nabob and other mines were being processed at the mill, but the mine saw little activity. In
1947, Nancy Lee Mines, Inc., was given a perpetual working agreement on the mine. Some
development and rehabilitation work was done during this time. In 1954, New Era Mines
acquired a perpetual working agreement on the property and the mine was later explored by
Cominco American in the early 1980s (Mitchell 1996).

lobby Anderson (Signal) Mine
PineCrkSegOl 1927-1951 523 432 The Bobby Anderson Mining Co. was incorporated in 1906. In 1939, the name was changed to

the Signal Mining Co. In 1944, small shipments of ore were made by Benjamin J. Harmon,
who was operating the mine under a lease agreement. (SAIC 1993).

Coeur d'Alene Antimony (Fourth of July) Mine
PineCrkSeg03 1885-1919 1,000 NA The Coeur d'Alene Antimony Mine was reopened by new owners in 1915 in response to

demand from ore buyers. The mine operated until 1919, when unfavorable market conditions
forced its closure. The operation history of the mine prior to 1915 is unclear (Quivik 1999).
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Constitution (Spokane-Idaho)
PineCrkSegOl 1915-1968 667,326 Constitution,

Amy-
Matchless

538,249 The first claims of the Constitution Mine were staked in 1901 by Thomas Gilbert, Henry
Gilbert, Thomas Thwaite, and George Green. Thomas Gilbert was the officer of the newly
organized Constitution Mining & Milling Company by the following year. In 1915, the
company secured several investors and began a "vigorous" development campaign. The
company shipped at least three car loads of rich ore within the same year, The mine continued
to operate until 1919, when it was closed because of low post-war prices for metals and
shipping difficulties due to the lack of rail transportation on Pine Creek. The mine was
reopened in 1923 and ore began to be shipped again in 1924. In 1925, the Constitution was the
largest mine in the Pine Creek Watershed. Mine operations continued through the 1920s, and
then production was suspended in June 1930 because of
low metals prices. The property remained idle and was then sold in 1936 to satisfy a
judgement in favor of the miners employed at the property. The Spokane-Idaho Mining
Company was organized and began operating at the mine in 1940. The Spokane-Idaho Mining
Company operated the mine through March 1953, and it was operated by lessees until its
closure in June 1955. The Constitution Mining Company was organized in 1967, and records
indicate ore production from the mine in 1968. The property was later explored by Cominco in
the early 1980s(Mitchell 1996).

Jenver
PineCrkSegOl 1916-1944 13,000 Bunker Hill

Complex,
Sullivan,
Sidney

8,220 The Nabob Mining Co. had acquired and was actively developing the Denver Mine by July
1916. By 1944 the mine was being controlled by the Denver Mining Co. (SAIC 1993)
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Douglas • . , • : . - . . . . . - , • -• ;.;•••; . j . , . ,^ .,,;;, £;.. , . . . ; , ' .
'ineCrkSegOl 1916-1972 167,162 Douglas,

Great Falls,
Constitution

138,440 The Douglas Mine was operated by the Douglas Mining Company and by several others under
various agreements beginning about 1911 and through 1929. During this time, ore from the
mine was shipped to a variety of off-site mills for concentration. Between 1943 and 1955, the
mine was operated intermittently by several companies, including the Small Leasing Company,
Douglas Leasing Company, and Spokane-Idaho Mining Company (Quivik 1999).

Highland-Surprise • • • • ! " : • , - . ' • ' • • • . . ' ' ' ; •;••; '•''"•'•.'•'• : • , ' < • . • • ' . ; ' - ' 'V ' i ' " • ! - . . ' • • • . •
PineCrkSegOl 1904-1971 518,706 Highland-

Surprise
332,847 The Surprise Prospect was located in April 1900 by M.J. Sinclair, and the Highland Chief was

located later the same year by Henry Gilbert, Sanford Lamb, and W. Pipes. Each mine
operated independently until 1912, when the Highland-Surprise Consolidated Mining Company
was organized and the two mines were merged. In 1916, the Highland-Surprise Mine was the
largest producer of zinc-lead ore in the Pine Creek district, but as was typical of mines in the
Pine Creek Watershed, production was hampered by poor transportation. The mine was idle
from 1918 through 1921 and was operated by lessees for the next 3 years. The Highland-
Surprise Consolidated Mining Company resumed operations at the mine in 1925 and continued
operations through 1928. The mine was then shut down until 1940. The company
discontinued all underground operations at the mine in 1955. Various lessees performed
intermittent work at the mine through 1969 (Mitchell 1996).
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Hilarity ' • • ' . • . . ; • • ' : ' : • .
3ineCrkSeg01 1926-1952 3,330 3,103 The Hilarity Mine is located on Denver Creek, above its confluence with East Fork Pine Creek.

The early history of the mine is unclear. Both Gus Smith and J. Ran Sanborn have been
credited with locating the mine about 1 886. The Hilarity Mining Company was inc *. porated
and acquired control of the mine in 1899. By 1913, two tunnels on opposite sides of Denver
Creek had been developed. In 1917, the Hilarity Mining Company and the Pine Creek Mining
& Milling Company were consolidated. The newly consolidated company retained the name
Pine Creek Mining & Milling Company. Development work on the mine continued and then in
July 1922, the name of the company was changed to the Hilarity Lead-Silver Mining Company.
A fire destroyed the surface plant of the mine in 1924. By 1926, total development at the mine
consisted of 2,000 feet of workings. Several small shipments of ore to the Sweeny Mill yielded
satisfactory results that year. Little work was done at the mine for the next several years, and
the Hilarity Lead-Silver Mining Company forfeited its charter in November 1930. The New
Hilarity Mining Company acquired control of the property in 1945. By 1949, the Signal
Mining Company had acquired a lease on the property. Signal was involved with a Defense
Minerals Exploration Program (DMEA) contract on the property in the early 1950s. The ore
located by this project was of marginal grade. Only assessment work has been conducted at the
property since that time (Mitchell 1996).

Liberal King (Sunset)
PineCrkSeg03 1937-1963 256,437 Liberal King

(Sunset)
220,006 The Liberal King Mine was located by Sanford Lamb and Magnus Cheyne before 1905.

Sanford Lamb or his heirs apparently retained at least partial ownership of the property until
1 928, but historical records indicate several property owners before the property was acquired
by the Liberal King Mining Company (Mitchell 1996). The Liberal King Mining Company
was incorporated on June 12, 1928, and began developing the mine the same year (Quivik
1999). Development work and some ore production continued through February 1943, when
the mine was closed because of a lack of funding for further development. In
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(tons)

Liberal King (Sunset)
•ineCrkSegOS 1937-1963 256,437 Liberal King

(Sunset)
220,006 July 1943, Sunset Minerals, Inc., acquired a lease with the option to buy the property. Sunset

Minerals acquired title to the property and equipment in 1948. Sunset Minerals continued to
operate the mine directly or through lessees until 1957. Cominco American, Inc., rehabilitated
some of the workings and conducted an exploration program from 1981 to 1985 (Mitchell
1996).

Jttle Pittsburgh
'ineCrkSegOl 1916-1955 320,674 Little

Pittsburgh,
Great Falls,
Nabob

275,624 The Little Pittsburgh Mine was located about 1897 by George Augustus Smith. The Colonial
Mining & Milling Company began operation of the Little Pittsburgh Mine in 1915. The mine
shipped its first car of high-grade zinc ore in 1916. The mine was then closed around the end
of World War I and did not operate for most of the next decade. In 1929, the Pine Creek Lead-
Zinc Company was organized and assumed control of the mine. The newly organized company
began a vigorous development of the mine and constructed a new mill at the site. However,
little production was accomplished through the 1930s because of low metals prices. The
Lessee Mining Company leased the mine in 1941 and later the Denver Development Company
operated the mine through a lease agreement from 1941 to 1951. Mascot Mines, Inc., then
operated the mine from 1952 to 1955. U.S. Antimony Corp. and Intermountain Mineral
Engineers, Inc., leased the property from 1975 to 1980. Ore produced from this project was
shipped to the 250-tons-per-day Nabob Millsite. Cominco American, Inc., conducted an
exploration project at the mine from 1982 to 1985. Intermountain Mineral Engineers, Inc., also
mined some ore in 1985 (Mitchell 1996).
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Lookout Mountain
PineCrkSeg03 1922-1952 1,595 Charles

Dickens,
Liberal King
(Sunset),
Amy-
Matchless

1,149 Ore was discovered in the No. 2 tunnel of the Lookout Mountain Mine about 1921. By 1922, a
train had been constructed and the mine began shipping ore. In 1944, the mine was under lease
and bond by the Lookout Leasing Co. In 1947, a cross cut was driven to tie in the Liberal King
Mine, thus allowing exploration from the bottom of the Liberal King shaft. (SAIC 1993)

Nabob
'ineCrkSegOl 1907-1977 134,069 Nabob, Amy-

Matchless
111,759 The Nabob Claim was located by George E. Stone in April 1890. The first recorded production

for the mine dates back to 1907, at which time the mine was operated by the Nabob Mining
Company. Later the mine was operated by the Nabob Consolidated Mining Company. In
1923, the Nabob Silver-Lead Company took over the property and assumed the liabilities of the
Nabob Consolidated Mining Company. Operations at the mine were interrupted in 1926 and
1927 by legal proceedings against the board of directors. After settlement of the legal
proceedings, the mine remained closed because of low metals prices. Little work was done at
the mine until 1943, when the Lynch-Pine Creek Mining Company obtained a lease on the
property. This lease was relinquished in June 1945, and the Nabob Silver-Lead Company
continued work at the mine. The mine was operated intermittently, closing several times
because of low metals prices. The upper workings of the mine were also being worked by
lessees at this time. In 1959, the Sidney Mining Company obtained a 5-year lease on the
property. This lease agreement was terminated the following year. The mine continued to be
intermittently operated by various lessees through the 1960s. The mine was involved in a joint-
venture exploration program with U.S. Antimony Corp. and Intermountain Mineral Engineers,
Inc., from 1975 to 1981. Cominco American, Inc., then leased the property from 1982 to 1985
(Mitchell 1996).
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Nevada-Stewart . ' , . :, , .; , , < • . , . . , ' - / . , : . -: . . . . . . . , .^ .o .<.-" ; ; ', , ,, . v .V^rA. r •••U\- '•'. * •*.. '<n ; • : • , : . - , . < ' --,
PineCrkSegOl 1900-1917 377 Highland-

Surprise
NA Small producer

Sidney (Red Cloud) i
^neCrkSegOl 1921 - 1967 1,071,197 Sidney,

Galena,
Sweeny,
Star/Morning,
Bunker Hill
Complex

816,733
816,733

The early history of the Sidney Mine is unclear. Various sources provide several accounts of
the first locators, who established the claim sometime in the 1 890s. Little work was done other
than the required annual assessment, until the Sidney Mining Company was established in
1910. L.W. Gray, who is reported by at least one source as being a locator of the mine, was
president of the newly established company. Some development work continued at the mine in
the mid-1910s, but the mine was apparently inactive from 1917 through 1919. The mine was
operated by lessees during the early 1920s. The Sidney Leasing Company, organized in 1925,
acquired a 10-year lease on several of the Sidney Claims during the same year. Shipment of
ore from the mine was soon facilitated by the construction of a 3.5-mile aerial tramway.
Sidney was the third largest producer of zinc and the tenth largest producer of lead in Idaho in
1928. The Sidney Leasing Company was able to operate the mine at a substantial profit even
during the period of low metals prices in the late 1920s. Production was halted at the mine in
1930 but development continued. The Sidney Leasing Company continued intermittent
production at the mine throughout the 1930s. In 1942, the Sidney Mining Company resumed
operation of the mine. Production at the mine was aided by the construction of a 50-ton mill
that began operating in 1944. The Sidney Mining Company continued production at the mine
until the early 1960s. The mine was operated or explored by several lessees through the 1980s
(MJtchell 1996J.

Notes:
Blank cells indicate that there was most likely no mill located on site, and ores were probably shipped elsewhere for milling. No records were found identifying
the mill to which the ores were shipped. Estimated tailings produced by each mine were not necessarily disposed of within the reach where the ores were mined.
Source: Stratus 1999 (unless other noted).
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Table 2.1-2
Mills With Documented Operations in Pine Creek Watershed

Mill Segment
Operating

• Years ' Ownership
Amy-
Matchless
Mill

PineCrkSegOS 1923 - 1928
1935-1951

Amy-Matchless Mining &
Milling Company, Lookout
Mountain Mining & Milling
Company,* Lynch-Pine
Creek Mining Company

Prior to 1923, ores from the Amy-Matchless Mine were shipped off site for
milling or were hand jigged on site. In 1923, the Amy-Matchless Mining &
Milling Company built a concentration mill on the east side of Pine Creek.
The mill was operated by the Lookout Mountain Mining & Milling
Company in 1928 and was then closed until it was remodeled in 1935. The
mill saw little activity after the remodeling until 1943, when it was used to
treat ore from the Little Pittsburgh, which lost its mill to fire. The Lynch-
Pine Creek Mining Company purchased the mine and mill in 1944 and used
the mill to treat ore from the Nabob Mine. The mill was abandoned by
1951, and a cleanup was conducted in 1956 (Quivik 1999). The mill was
destroyed by fire in July 1994 (Mitchell 1996).

Coeur d'AIene
Antimony
Mill

PineCrkSeg03 1915-1919 Coeur d'AIene Antimony
Mining Company

The Coeur d'AIene Antimony Mining Company completed the construction
ofanewmi l l i n 1915. A flotation unit was installed at the mill in 1918but
unfavorable market prices forced closure of the operation in 1919 (Quivik
1999).

Constitution
Mill

PineCrkSegOl 1917-1955 Constitution Mining &
Milling, Spokane-Idaho
Mining Company,
undetermined lessees

The Constitution Mining & Milling Company built a 100-ton gravity
flotation mill on East Fork Pine Creek in 1917. The mill proved ineffective
in separating the complex mixture of lead and zinc that was predominant in
the Pine Creek Watershed. In 1924, the company installed new separating
process equipment. Production at the mine was suspended and the mill
closed about 1930. The mill was reopened in 1941 by the Spokane-Idaho
Mining Company. In 1944, the company changed its milling practice to
produce high-grade lead concentrate as well as zinc-lead concentrate.
Between 1953 and 1955, ore was treated at the mill by lessees (Quivik
1999).

W:\(HMI06.012\CSM Unil UUpper W«ereheds\Pinc CreekVTable 2.1 -2.wpd



FINAL RI REPORT
Coeur d'AIene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part2,CSMUnitl
Pine Creek Watershed

Section 2.0
September 2001

Page 2-25

Table 2.1-2 (Continued)
Mills With Documented Operations in Pine Creek Watershed

Mill Segment
Operating

':..:: Years. ...... Ownership Comments
Douglas Mill PineCrkSegOl 1943 -1955 Small Leasing Company,

Douglas Leasing Company,
Spokane-Idaho Mining
Company

Prior to 1943, ore from the Douglas Mine was shipped off site to a variety
of mills for separation. In 1943, the Small Leasing Company built a
100-ton flotation plant at the Douglas Mine. The Douglas Leasing
Company operated the mill in 1948; however, it is unclear whether the mill
operated after that time, as there is some evidence that ore from the Douglas
Mine was milled at the Constitution Mill. A cleanup of the mill was
completed in 1956 (Quivik 1999).____________________

Highland-
Surprise Mill

PineCrkSegOl 1907-1927
1941 - 1955

Highland-Surprise Mining
Company

The Surprise Mill began operation in October 1907. The mill operated
intermittently until the company's merger with the owners of the Highland
Chief Property in 1912. It was at this time that the mine and mill were
renamed Highland-Surprise. The mill was enlarged in 1916 and flotation
cells were installed to improve separation efficiency. The mill continued to
operate until about 1917. In 1925, the mill was completely remodeled to
treat ore by differential flotation. The mill then operated sporadically until
its closure in 1927. A new 100-ton flotation mill was constructed in 1941.
In 1948, mill capacity was increased to 300 tons per day. The mill was
closed in 1955 and a cleanup was conducted in 1956. The mill was
scrapped in 1962 (Quivik 1999)._____________________

Liberal King
Mill

PineCrkSeg03 1944-1957 Sunset Minerals, Inc.,
undetermined lessees.

Although the Liberal King Mining Company was incorporated on June 12,
1928, a mill was not constructed on the property until 1944. Sunset
Minerals, Inc., obtained a lease on the property and constructed a flotation
plant around the same time. Sunset later purchased the property and
operated the mill through 1956. Lessees operated the property through
1957, and a cleanup of the mill was completed in 1962 (Quivik 1999).
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Table 2.1-2 (Continued)
Mills With Documented Operations in Pine Creek Watershed

Mill Segment
Operating

Years • Ownership : Comments
Little
Pittsburg Mill

PineCrkSegOl 1930-1943
1943 -1952

Pine Creek Lead-Zinc
Company, Denver
Development Company,*
Mascot Mines, Inc.*

The newly organized Colonial Mining & Milling Company began
construction of a 250-ton concentrator mill on Denver Creek in 1915.
There is no record of the mill's completion or operation. In 1929, the Pine
Creek Lead-Zinc Company took possession of the property and began
construction of a 250-ton fine-grinding flotation concentrator. This mill
was completed in 1930 but did not treat any ore for the next decade. The
property was leased to the Denver Development Company in 1942, and the
mill was used to treat ore until 1943, when it was destroyed by fire. A new
100-ton flotation mill was built in its place and used to treat ore until
Denver's lease ended in 1949. Mascot Mines, Inc., operated the mill during
1952 (Quivik 1999)._________________________

Nabob Mill PineCrkSegOl 1919-1924
1946-1957

Nabob Consolidated Mining
Company, Nabob Silver-
Lead Company

The Nabob Consolidated Mining Company planned the construction of a
150-ton mill in 1918, after the discovery of a good grade of lead-zinc ore.
The mill was built on the lower stretches of Nabob Creek above the
confluence with Pine Creek. The mill operated intermittently through the
early 1920s, until it was destroyed by fire in 1924. Although the mine
continued to be developed after this time, ore was shipped off site for
processing. In 1945, the Nabob Silver-Lead Company began construction
of a new 250-ton flotation mill, which operated through 1957 and was then
closed because of low metals prices. The mill was rehabilitated in 1975 by
Intermountain (Quivik 1999). _____________

Sidney Mill
(Denver
Creek)

PineCrkSegOl 1944-1945 Sidney Mining Company Ore from the Sidney Mine was not processed on site until 1944, when the
Sidney Mining Company began treating its own ore in a new 50-ton
flotation mill (Quivik 1999), ____________
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Table 2.1-2 (Continued)
Mills With Documented Operations in Pine Creek Watershed

Mill
Sidney Mill
(Red Cloud
Creek)

Segment
PineCrkSegOl

Operating
Years

1945 - 1961
Ownership

Sidney Mining Company

' . > ' . . ' '•:„'' , . ' . -• " L • , ) ' . ' i f , ' • • • • 'v/r • * • - • ; • - •
. -: '••• ; '• '••• v •* ' * : "' Comments ~ ' '.-, -;!-si -«= '•< ^ . '••" "'•" •".'•'.•••-.• '

In 1945, the Sidney Mining Company began erecting a new 250-ton
selective flotation plant on Red Cloud Creek. The new mill was operated
intermittently until about 1957. A cleanup of the mill was completed in
1 962 (Ouivik 19991

aLeased to this company.
Source: Quivik 1999.
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Table 2.2-1
Summary of Aquifer Parameters of the Smelterville Flats-Bunker Hill Upper Aquifer

Hydrostratigraphic
Unit

Upper Aquifer

Horizontal
Hydraulic

Conductivity
(ft/day)

500 - 10,790

Vertical
Hydraulic

Condoetivity
(fl/day)

0.0025*

Transmissivity 2
(ft /day)

10,002-216,852

Storativiiy
(unitiess)

0.0015-0.09

Effective
Porosity

23.6-29,0

* Based on one test conducted on a sample of upper aquifer alluvium from borehole GR-26U (see Part 1,
Figure 3.2-1} at 13.5 feet below ground surface. No units given in original source document.

Source: MFG (1992)
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Summary of Discharge Data From Project Database
Segments PineCrkSegOl to 03

•, •/- Segment; ;.
'-'Name, ':'

PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOl
PineCrkSegOS
PineCrkSeg03
PineCrkSegOS
PineCrkSeg03
PineCrkSeg03
PineCrkSegOS
PineCrkSegOS

,-, rSite_4
Location
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC

306
307
308
309
310
312
322
323
324
325
326
328
338
360
311
100
303
305
313
314
315
339

„-;.;•:;. . ';; Measured .../„'.;.•;-.
.;4-:^:«--..-By;;(-';^:.:'?'-;:^:

URS, USGS
IDEQ, URS, USGS
IDEQ, URS, USGS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS, USGS
URS
USGS
EPAREG10, IDEQ, MFG, USGS
IDEQ, URS, USGS
URS
URS, USGS
IDEQ, URS. USGS

NO. of;;
Readings

3
43
36
2
1
2
1
1
1
1
1
1
1
1
3
1
1

43
9
2
3

24

Beginning
Date

11/13/97
10/29/93
10/29/93
1 1/12/97
1 1/12/97
1 I/I 1/97
05/15/98
05/15/98
05/17/98
05/17/98
05/18/98
05/18/98
05/15/98
05/15/98
1 1/12/97
11/16/98
08/14/97
05/14/91
04/24/97
1 1/1 1/97
1 1/04/97
05/16/98

Ending
Date

05/23/99
05/15/98
05/15/98
05/15/98
1 1/12/97
05/14/98
05/15/98
05/15/98
05/17/98
05/17/98
05/18/98
05/18/98
05/15/98
05/15/98
05/23/99
11/16/98
08/34/97
02/04/97
11/16/98
05/14/98
05/25/99
08/31/99

Minimum
Discharge

0.801
0.54

0
2.7

0.163
15.3
7.14
0.88
0.27

0.135
0.07

0
43.7
72.5
19.9
295
23.1
4.58
9.33
10.6
60
5

Maximum
Discharge

63
38.1

2
13.8

0.163
70.6
7.14
0.88
0.27

0.135
0.07

0
43.7
72.5
412
295
23.1
2030
1570
11.9
1380
1340

Units
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
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Table 23.2-1
Estimated Recurrence Intervals, Pine Creek at Mouth

- , ; / - - , ,. , vv.-v--j^;-a.-i« .'.,,, •- -.- — v.-- -- : -•- . - - - ,
- - . . . - • , .,.-,• --«.&;*: V---V.,--.- /- - . . ^ rv - • - - - :

v-:; .••"••;.{:•• ::<-s:^'.vKiecarrence: - •".",':•- ^>.-;-".,;^
- \,: ; Interval (Years) ; r

2
5
10
25
50
100

Flood Insurance Stady
- Pine Creek at Mouth

Estimated Peak Flow (cfs)
not available
not available

3,885
not available

8,525
11,380
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Table 2.3.2-2
Precipitation Summary and Discharge Comparison for Water Year 1999

Kellogg, Idaho
NOAA Cooperative Station 104831

, \,. -^f-^tliinatelntlicatoii. :'^,<^lci ; -: >r
Total Precipitaiton (in)
Total Snowfall (in)
Average Precipitation for Period of Record (in)
Average Snowfall for Period of Record (in)
Mean Monthly Discharge (cfs) (Pine Creek at Amy Gulch)

.-:-. j- < , • • • • : v;.-., wW-'S- Monthly Totals '^^^'.^^^:^M%
Oct[Nov
1.4
0.0
2.7
0.3
13.6

7.5
0.8
3.8
5.0

60.7

Dec | Jan 1 Feb | Mar | Apr [May | Jiiii
5.3
11.0
3.9
14.1

167.7

4.6
5.2
3.7
18.5

213.8

5.7
13.1
2.8
10.1

178.2

5.1
5.1
2.9
5.6

326.5

1.7
0.3
2.4
0.7

367.2

1.5
0.0
2.5
0.0

542.1

2.7
0.0
2.2
0.0

375.9

Jul|Au«|Sep
0.5
0.0
1.0
0.0

75.2

1.3
0.0
1.1
0.0

29.4

0.4
0.0
1.7
0.0
17.7

Annual
37.8
35.5
30.8
54.3
197.4

Note:
cfs - cubic feet per second
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3.0 SEDIMENT TRANSPORT PROCESSES

The physical processes of rain falling on soil, runoff from snowmelt or precipitation, channel
bank and bed erosion, or mass movements incorporates sediment into streams of water. Water in
streams transports, deposits, and sorts the delivered sediment based on the stream energy,
discharge, and size and quantity of sediment.

Sediment transport by streams is a natural process; however, human activities such as mining,
logging, road building, urbanization, or land clearing can significantly increase the rate at which
sediment transport occurs. For instance, land clearing provides exposed soil and rock that may
be subject to erosion. Further, this disturbance may decrease the amount of water storage in the
soil, increasing runoff rates and providing additional surface water and energy for sediment
transport.

The rate at which sediment passes through a cross section of a stream system is referred to as the
sediment yield. For purposes of this discussion, sediment yield will be referred to in units of
tons per square mile per year. This annual sediment yield may be broken down into components
that describe the method of transport, suspended load and bedload. Suspended load consists of
particles small and light enough to be carried downstream in suspension by shear and eddy forces
in the water column. Bedload consists of larger and heavier particles that move downstream by
rolling sliding or hopping on the channel bed (Dunne and Leopold 1978).

All sediment motion downstream is dictated by the shear and gravitational forces acting at a
given time and place within the channel. For sediment transport purposes, gravitational forces
are essentially constant. Shear forces, however, are dynamic through space and time and are
dependent upon the location, depth of water, and slope of the water surface. Sediment transport
occurs at even the smallest of stream channel discharge but the majority of movement occurs
during moderate to high discharge when shear forces are greatest (Leopold et. al. 1992)

Sediment derived in Pine Creek is transported to the South Fork Coeur d'Alene River. Likely
sediment sources in Pine Creek include are mine wastes, rock debris situated adjacent to
channels, mobilization of channel bed sediment, and bank erosion. Based on USGS sediment
transport and stream discharge data, approximately 2,900 tons of sediment was transported past
the USGS gage station on Pine Creek during water year 1999. In this discussion, the available
information and analyses, and likely sources are described.
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3.1 AVAILABLE INFORMATION

One year of sediment transport gaging data is available for Pine Creek, The USGS installed a
stream gaging station (Pine Creek below Amy Gulch near Pmehurst, number 12413445) and
began reporting hydrologic data for water year 1999 (October 1, 1998 through September 31,
1999) (USGS 2000a). Associated with this gage, the USGS established suspended and bedload
sampling locations. To date, data from eight suspended load and six bedload sampling events are
available. The suspended load data were further divided into sand and fines fractions. The
suspended and bedload sampling events were completed over a range of stream discharges to
establish a rating curve relating sediment discharge to stream discharge. In addition, sampling
was completed on both the rising and falling limbs of high water events to examine the transport
during these differing conditions. Instantaneous stream discharge was recorded at the time of
sampling for use in rating curve development

Mean daily discharge estimates prior to 1999 have been calculated, as outlined in Section 2.3.
These estimates were developed based on relationships between the discharge patterns in Pine
Creek as compared to Placer Creek for which discharge data prior to 1999 has also been
collected.

In addition to the gaging data, historical and current aerial photography is available. For Pine
Creek, 1998 photographs by URS Greiner, Inc., and CH2M HILL, Inc. (URSG and CH2M HILL
1999) and 1991 photographs by U.S. Department of Agriculture (USDA) (USDA 1991) were
reviewed.

3,2 ANALYSES

3.2.1 USGS Sediment Gaging Data

The USGS sediment transport data from the station at on Pine Creek were analyzed in general
accordance with the Army Corps of Engineers (USAGE) guidance manual for sedimentation
investigation (USAGE 1989). Sediment rating curves were developed by relating measured
stream discharge to measured sediment discharge. These curves were integrated with the stream
discharge for water year 1999, and estimates of historical stream discharge, to produce estimates
of annual sediment yield for the Pine Creek. These sediment transport data were further
examined to delineate threshold discharges where different particle size classes become mobili

W:\027QG\0106.Q12\CSM Unit UUpper Watersheds\Pine CrcekNSection 3.0.wp<3



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RJ/FS Pine-Creek Watershed
RAC, EPA Region 10 Section 3.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 3-3

The USGS sediment discharge station on Pine Creek is located approximately 3 miles upstream
of the mouth. As such, these data are expected to be representative of sediment discharge for
most of the Pine Creek Watershed.

The suspended sediment data for the station on Pine Creek are presented on Figure 3.2-1, with
rating curves established for the sand fraction, and the fine fraction. The stream discharge
presented is the instantaneous discharge noted at the time of sampling. The correlation analysis
used to establish the curves is a power function that calculates the least squares fit through the
points. The grain size break between sand and fines is 63 microns.

The relationships indicated on Figure 3.2-1 were integrated with the mean daily discharge data
from USGS gage 12413445, Pine Creek near Pinehurst (USGS 2000b), to obtain mean daily
suspended sediment discharge for water year 1999. Like the original data, the sand and fines
fractions were calculated separately and summed to estimate the total suspended sediment
discharge. Cumulative sediment discharge for water year 1999 year was calculated by summing
the mean daily sediment discharges. The results are presented in Figures 3.2-2 through 3.2-4.
With a drainage area of approximately 77 square miles, the total suspended sediment yield for
the Pine Creek Watershed for water year 1999 was approximately 12 ions per year per square
mile. Of that, approximately 7 tons was sand and 5 tons was fines. A total of approximately 900
tons of suspended sediment was transported past the Pine Creek gage in water year 1999.

A similar analysis was completed for the bedload sediment data. The USGS provisional report
titled Sediment Transport in the Coeur d'Alene River Basin of Northern Idaho (USGS 2000c)
presents the rating curves and regression relationship for bedload transport at the Enaville gage.
As with the suspended sediment data, the regression relationship for bedload was integrated with
the mean daily discharge hydrograph to obtain daily and cumulative bedload discharge for water
year 1999. These results are presented in Figure 3.2-5. Based on the USGS data, annual bedload
sediment yield was approximately 26 tons per year per square mile for Pine Creek in water year
1999 for a total of about 2,000 tons.

Summing the total suspended load and bedload sediment gives the total sediment yield for the
Pine Creek Watershed for water year 1999 as approximately 37 tons per square mile, or a total of
2,900 tons. Water year 1999 appears to be typical from a water and snow budget perspective as
discussed in Section 2.3; however sediment yields can vary significantly from year to year based
on hydrologic conditions, sediment inputs, changing land use, and other conditions.

As indicated by the USGS data, the majority of sediment transport occurs during high flow
events. Much larger discharge events are likely in the Pine Creek than were observed during
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water year 1999, During larger events, much more additional sediment load should be expected.
Peak discharges predicted by the Flood Insurance Study, for the mouth of Pine Creek are
3,885 cfs for a 10-year event and 11,380 cfs for a 100-year event (FIA 1979).

Review of Figures 3.2-2 through 3.2-5 indicates the majority of sediment transport occurred
during discrete periods with approximate dates of December 1 to 4, December 29 to January 2,
January 14 to 23, February 24 to March 4, March 23 to 27, April 19 to 27, and May 19 to June 6.
High temperatures, rainfall, and snowmelt caused large stream discharges during these periods,
which is discussed hi Section 2.3. These high stream discharges mobilized and transported the
vast majority of the sediment yield for water year 1999. Similar high sediment transport rates
would be expected on a seasonal basis, as snowmelt in the upper watershed mobilizes and
transports sediment through the system.

To estimate sediment transport in years before water year 1999, the estimated discharge based on
Placer Creek data, described in Section 2.3, were integrated with the sediment transport
relationships developed for Pine Creek in 1999. The results are presented in Table 3.2-1. As
described hi Section 2.3, there is a 40 to 60 percent variation in measured verses estimated
discharge that would likely have a similar impact on sediment transport. In addition,
extrapolation of the rating curves to stream discharges greater than discharges that were used to
develop the rating curved needed to be employed. Nevertheless, a wide range of sediment
transport quantities is indicated. In this type of analysis, the quantity of sediment is directly
correlated to the magnitude and duration of stream discharge. Years with high peak discharge
and long duration will produce more sediment than years with low discharge and short duration.
This information is presented in Figures 3.2-6 through 3.2-8. These figures present estimates of
cumulative sediment transport (for fines, sand, and bedload, respectively) through time, for
example water years 1991 to 1999. A wide range of sediment transport rates is estimated.

To identify potential thresholds of sediment transport based on the USGS data, calculated
estimates of daily sediment discharge for sand, fines, and bedload were examined. For each
daily estimate and size class, for water year 1999, the percentage of total annual sediment
discharge was calculated. These values were plotted against stream discharge and percent of
maximum daily discharge for water year 1999 (Figure 3.2-9). As would be expected, this figure
indicates increasing sediment discharge with increasing stream discharge. For both suspended
load (sand and fines) and bedload, rapid increases in sediment discharge occur at stream
discharges at or above approximately 800 cfs for water year 1999. Although this analysis is
based on a few measurements of sediment concentration, it provides guidance to discrete stream
discharges where increased sediment transport may be expected.
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Additionally, Figure 3.2-9 suggests that approximately 68 percent of the total annual sediment
discharge in Pine Creek was bedload, 17 percent was sand, and 14 percent was fines.

3.2.2 Channel Classification

Channel classifications may provide a level of understanding and description of a channel
behavior. Some channel classification systems require fieldwork and in-depth study, while
others only require topographic map and aerial photograph interpretation. The level of
information provided by a classification based solely on topographic map and aerial photograph
interpretation is limited but does provide a basic framework for channel processes and
conditions.

Rosgen (Rosgen and Silvey 1996) proposed a classification that delineates channel types based
on plan-view morphology, cross-section morphology, channel sinuosity, channel slope, and bed
features to provide a broad level delineation. Aerial photograph and topographic map
interpretation can be used for this type of classification, Level 1. The Rosgen methodology
builds from this broad classification when combined with more detailed information. The
Rosgen Level 1 classification was used for this study to identify broad reach level channel
morphologies.

Additional information on stream channel classifications available from the Idaho Division of
Environmental Quality's Beneficial Use Reconnaissance Project (IDEQ/BURP) is currently
under review and will be incorporated into the Draft RI report. IDEQ/BURP information is
based on field surveys and offer greater resolution, for the limited areas surveyed, than available
topographic maps and aerial photographs. Based on this information, some channel
classifications presented in this report may change.

Electronic USGS 7 Vi minute quadrangle maps containing three dimensional topographic data
were analyzed using AutoCAD Land development software. Plots of channel profile and slope
were produced for PineCrkSegOl and PineCrkSegOS, Figures 3.2-10 through 3.2-11. In general,
the divisions between segments were established based on changes in channel type or other
morphologic feature. As such, each segment contains one or two channel types. The channel
type was determined based on channel slope and observation of aerial photographs from 1998.
Further description of the aerial photographs and topographic maps, current and historical, is
contained in a separate section.

Channel stationing was established from the confluence of Pine Creek with the South Fork at
100-foot stations upstream from the mouth for ease of locating specific features. This stationing
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is indicated on Figures 3.2-10 through 3.2-12. This stationing is approximate and is intended for
general locating of discussed areas, more detailed stationing and survey should be used for
precise locating, and project construction.

In the portion of the Pine Creek Watershed that was evaluated, two Rosgen stream types occur,
"B," and "C." The following paragraphs briefly summarize these two types of channel and the
mapping effort of channel classification.

"B" stream types are moderately steep to gently sloped channels, 2 to 4 percent. Faults, joints,
contacts often influence "B" type channels by restricting the development of wide floodplains.
Stream erosion rates, aggregation and degradation rates are generally low. Lateral movement of
"B" type channels is typically low. Rapids and scour pools are typical bed forms in type "B"
channels.

"C" stream types generally are located in valleys constructed from alluvial deposition, with
well-developed floodplains. Primary morphologic features of the "C" stream type are the
sinuous low relief channel, and the well-developed floodplain built sediment derived from the
river. Lateral migration, aggregation and degradation rates in "C" type channels are dependent
on the stability of the banks, discharge and sediment supply from upstream. "C" type channels
may be significantly altered by changes in bank stability, discharge, or sediment supply

The channel types within Pine Creek Watershed are identified on the topographic maps, Figures
3.2-10 and 3.2-11. Based on the topographic maps and sections, segment PineCrkSegOl contains
type "C" and type "B" channels. Segment PineCrkSeg03 contains only a type "C" channel.

IDEQ developed a Rosgen classification for a 100-meter reach of channel in PineCrkSegOl
under the BURP project (see Figures 3.2-11 and 3.2-12), This reach was selected to be
representative of general conditions in that area of the watershed. The reach was classified as
Rosgen type A in the BURP study (IDEQ 1998, 1999). The differences between the BURP
classification and the results presented here are most likely due to differences hi the methods
used to classify the channel. This classification is based on maps, elevation profiles derived using
a GIS-based analysis, and aerial photographs. The BURP classification is based on field
observations and channel measurements. Both classifications are preliminary in nature and are
presented here for baseline characterization purposes only. They are not intended for use in the
design phase of remediation planning. Detailed, site-specific hydrologic studies may be needed
to guide actual remedial design development.

W:\0270m0106.012\CSM Unit IttJpper WaterchedsXPine CreekXSection 3,0.wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Pine Creek Watershed
RAC, EPA Region 10 Section 3.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 3-7

3.2.3 Channel Descriptions

The 1998 set of aerial photographs by URS Greiner, Inc., and CH2M HILL, the 1991 set by
USD A, and the topographic map and profile presented in Figures 3.2-10 through 3.2-12 were
reviewed to further describe Pine Creek. This review and interpretation focused on morphologic
features indicating stream instability, channel migration, channel aggregation or degradation and
other features that may contribute sediment to the system.

3.2.3.1 Segment PineCrkSegOl (Station 270+00 to 540+00)

Segment PineCrkSegOl has approximately 28,000 feet (5.3 miles) of mapped channel, as
indicated in Figure 3.2-10. Photographic coverage extended to station 540+00. Through this
section, Pine Creek flows through a valley bottom typically 200 to 300 feet wide. In areas, the
channel appears to be confined by hillslopes. Channel slope varies from 1 to 8 percent. In
general, the valley bottom is unvegetated and consists of river gravel. Evidence of relict
channels, and migration is abundant through this segment. Several cuts, mines and tailings
deposits are situated adjacent to the channel within this segment. Likely sediment sources in this
segment are apparently from the cuts, mines, tailings deposits, waste rock piles, lateral migration,
and channel bed remobilization.

From station 270+00 to 338+00, Pine Creek flows through a valley bottom approximately 200
feet wide with few constraints on channel location. Channel slope is approximately 1 percent.
Unvegetated gravel in a band 100 to 200 feet surrounding the active channel indicates frequent
movement. Both the 1991 and 1998 aerial photographs indicate the gravel may have been
reworked to construct a dike to constrain the channel on the southwest bank from approximate
station 320+00 to 335+00. Likely sediment sources in this reach include channel bed
remobilization, minor bank erosion, and lateral migration.

Pine Creek from Station 338+00 to 370+00 is constrained in location by steep valley walls,
bridge abutments, and road embankments. Channel slope is approximately 1 to 2 percent.
Several tributaries enter Pine Creek within this section that may contribute sediment to the
system. At approximate station 338+00, a tributary channel enters Pine Creek. This tributary
flows adjacent to and through the tailings dam and mine and mill works of Nabob Mine. This
tributary is likely to contribute sediment to the system. Other likely sediment sources in this
reach are channel bed remobilization, minor bank erosion and sediment from the tributary
channels.
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From station 370+00 to 414+00, the channel exhibits a meandering pattern with little or no
vegetation on the banks. Channel slope is approximately 1 to 2 percent. From station 370+00 to
382+00, an exposed rock cut is located adjacent to the channel. Likely sediment sources in this
reach are channel bed remobilization, bank erosion, lateral migration and sediment derived from
the exposed rock cut.

Pine Creek from station 414+00 to 480+00 flows through a valley approximately 200 feet wide
with a slope of approximately 2 percent. The channel displays a braided pattern with relict
channels. Little or no vegetation hi the braid zone indicated frequent sediment movement.
Likely sediment sources in this reach are channel bed remobilization, minor bank erosion, and
channel migration.

From station 480+00 to 540+00, the channel slope increases and becomes more confined by
steep valley walls, minor meandering is still evident. Exposed rock debris is situated directly
adjacent to the channel from the Constitution Mine from station 520+00 to 540+00. The likely
sediment sources in this reach include exposed deposits surrounding the Constitution Mine,
channel bed remobilization, and minor bank erosion.

3.2.3.2 Segment PineCrkSeg02 (Station 270+00 to 540+00)

Aerial photographs were not available for review of this segment. No slope profiles were
developed.

3.2.3.3 Segment PineCrkSegOS (Station 00+00 to 270)

Segment PineCrkSegOS has approximately 27,000 feet (5.1 miles) of mapped channel,
Figure 3.2-11. Channel slope ranges from 0.5 to 1.5 percent. Likely sediment sources in
segment PineCrkSegOS are channel bed remobilization, minor bank erosion, lateral migration
and possibly rock debris piles adjacent to the stream. There have been removal actions at mines
such as the Amy-Matchless, Liberal King, and Douglas, which may have a local effect on
sediment movement in the channel.

From station 00+00 to 18+00, the channel slope is approximately 0.5 percent. The confluence
with the South Fork has a braided pattern, and several channels may serve as the confluence
depending on the stage. Likely sediment sources include channel bed remobilization and lateral
migration.

W:\02700\0106.012\CSM Unit HUpper Watersheds\Ptne Creek\Section 3,0.wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Pine Creek Watershed
RAC, EPA Region 10 Section 3.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 3-9

Pine Creek from station 18+00 to 78+00 is confined in location by dikes adjacent to the 1-90
embankment. Intermittently (at lower flows), surface water may be absent over this reach; water
is not visible in the 1998 photographs in this reach. Likely sediment sources are channel bed
remobilization and minor bank erosion.

From station 78+00 to 115+00, Pine Creek displays a braided pattern with little or no vegetation
on the banks. The channel is located in different locations in the photographs reviewed
indicating channel migration. Likely sediment sources in this reach are channel bed
remobilization, bank erosion and channel migration.

Pine Creek from station 115+00 to 127+00 is constrained by dikes on both banks. Channel slope
is approximately 0.5 percent. Lateral gravel bars are developed on both banks. Little or no
vegetation exists on the gravel bars. Sediment sources in this reach include channel bed
remobilization, and minor bank erosion.

From station 127+00 to 152+00, the channel slope is approximately 0.5 percent. The channel
exhibits a braided pattern and occupies different locations in the 1991 and 1998 photographs.
Little or no vegetation is visible on gravel bars surrounding the channel, indicating a mobile bed
and channel migration. Likely sediment sources in this reach include channel bed remobilization
and bank erosion.

From station 152+00 to 204+00, the channel is situated in a band of exposed gravel 100 to
200 feet wide. Pine Creek exhibits a braided pattern through this reach. Channel slope is
approximately 0.5 percent. From station 152+00 to 158+00, an exposed rock hillslope around
the Gold Eagle Mining Company is located near the channel. However, there is no apparent
surface water connection visible in the photographs reviewed. Likely sediment sources in this
reach include mines, tailings deposits, waste rock piles, channel bed remobilization, minor bank
erosion, and lateral migration.

From station 204+00 to 249+00, Pine Creek displays a single thread channel with possible relict
channels. The channel may be channelized and the fioodplain reworked as indicated by
roughened surface and linear appearance. Little or no vegetation surrounds the channel in this
reach. From station 237+00 to 241+00, exposed rock debris from the Liberal King Mine extends
from the hillslope to the valley bottom and Pine Creek. Likely sediment sources in this reach
include the rock pile from the Liberal King Mine, channel bed remobilization, and minor bank
erosion.

W:\02700\0106.012\CSM Unit UUpper WatershedsXPine Creek\Section 3.0,wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Pine Creek Watershed
RAC, EPA Region 10 Section 3.0
Work Assignment No. 027-RI-CO-102Q September 2001

Page 3-10

Pine Creek from station 249+00 to 260+00 is constrained in location by bridges and possible
dikes. Relict channels and linear vegetation pattern on gravel bars through this reach indicate
historical channel migration. Likely sediment sources in this reach include channel bed
remobilization, minor bank erosion and lateral migration.

3.3 SUMMARY

Based oh the information discussed above, approximately 2,900 tons, or 37 tons per square mile,
of sediment was transported in Pine Creek in water year 1999. Large fluctuations in sediment
transport should be expected based on stream discharge. Extrapolation of discharge data from
other watersheds in the vicinity of Pine Creek, indicate that significantly greater flows occur in
Pine Creek. During larger discharges, much more sediment volume and larger particle sizes
would be expected to be transported.
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Suspended Sediment Rating Curves, Pine Creek near Pinehurst, Station 12413445,
Suspended Sediment by Sand Break, Water Year 1999
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Fines Suspended Sediment Discharge, Pine Creek near Pinehurst, Station 12413445, Daily
and Cumulative Totals, Water Year 1999
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Pine Creek near Pinehurst, Percent of Total Annual Sediment Discharge Versus Stream
Discharge, Water Year 1999
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Table 3.2-1
Historical Estimates of Sediment Transport in Pine Creek

Based on Discharge Estimates Derived From Placer Creek and
Sediment Transport Data From Pine Creek, Water Year 1999

•--.-.. ̂ ..Year^v'-V,:
1991
1992
1993
1994
1995
1997
1999

Sands (tons)

2,294
39
220
69
847

4,544
508

Fines (tons)
2,799

22
170
46
958

5,463
418

Bedload (tons)

4,206
388

1,015
443

2,043
7,452
1,997

Yearly Average of Sediment Transport

,,* Total (tons)

5,093
449

1,406
558

3,848
17,459
2,923
4,738
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4.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the three segments of the Pine Creek
watershed are discussed hi this section. Section 4.1 describes chemical concentrations found in
environmental media, including horizontal and vertical extent. For each watershed segment, the
discussion includes remedial investigation data chemical analysis results; comparison of
chemical results to selected screening levels (Part 1, Section 5,1); and focused analysis of
identified source areas. In Section 4.2, preliminary estimates of mass loading are presented.

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified in Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, groundwater and surface water are discussed in this section.
Locations with metals detected in any matrix at concentrations 1 times (Ix), 10 times (lOx) and
100 times (lOOx) the screening level were identified and presented in the following data
summary tables. The magnitudes of exceedence (lOx and lOOx) were arbitrarily selected to
delineate areas of contamination. Metals identified in this evaluation are further evaluated in
either the human health or ecological risk assessments (under separate cover).

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4. Data source references are included as Attachment 1. Chemical data collected
hi Pine Creek and used in this evaluation are presented at the end of this report. Data summary
tables, including sampling location, data source reference, collection date, depth, and reported
concentration, are included as Attachment 2. Screening level exceedences are highlighted.
Sampling locations are shown on Figures 4.1-1 through 4.1-7.

The nature and extent of contamination were evaluated by screening chemical results against
applicable risk-based screening criteria and available background concentrations. Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment,
groundwater, and surface water) of concern that will be evaluated in the feasibility study (FS).

Statistical summaries for each metal in surface soil, subsurface soil, sediment, groundwater, and
surface water are included as Attachment 3 and discussed in the subsections below. The
summaries include the number of samples analyzed; the number of detections; the minimum and
maximum detected concentrations; the average and coefficient of variation; and the screening

W:\02700\0106.012\CSM Unit l\Upper WatershedsXPine CreekXSection 4.0.wpd
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level (SL) to which the detected concentration is compared. Proposed screening levels were
compiled from available federal numeric criteria (e.g., National Ambient Water Quality Criteria),
regional preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional baseline or
background studies for soil, sediment, and surface water, and other guidance documents (e.g.,
Atmospheric Administration freshwater sediment screening values). The screening level
selection process is discussed in detail in Part 1, Section 5.1.

Source areas within Pine Creek are presented'in Tables 4.1-1 through 4.1-3. These sites are
based on source areas initially identified by the BLM (1999) and further refined during the RI/FS
process. The tables include source area names, source area ID, source area acres, description,
number of samples by matrix type, and metals exceeding Ix, lOx, and lOOx the screening levels
in surface soil, subsurface soil, sediment, groundwater, and surface water.

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System. Only sampling locations located within a
source area polygon (shown on Figures 4.1-1 through 4.1-7) are included in Tables 4.1-1 through
4.1-3; therefore, there may be samples collected from source areas and listed in the data summary
tables in Attachment 2 that are not accounted for in Tables 4,1-1 through 4.1-3.

The following sections present segment-specific sampling efforts and results according to matrix
type. Given the extensive geographic range of the Coeur d'Alene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4.1.1 Segment PineCrkSegOl

4.1.1.1 Surface Soil

Seven surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Antimony, arsenic, copper, lead, and zinc were detected at concentrations in surface soil
in excess of lOx the screening levejs.

4.1.1.2 Subsurface Soil

Five subsurface soil samples were collected and analyzed for total metals. Lead and zinc
exceeded lOx the screening levels at three sampling locations in this segment.

W:\027GO\OIG6.012\CSM Unit UUpper WatershedsKPine CraekVSection 4,0,wpd
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4.1.1.3 Sediment

Fifty-two sediment samples were collected and analyzed for total metals. Arsenic, cadmium,
lead, and zinc were detected at concentrations in excess of lOx the screening levels for several
sampling locations. The concentration of lead at two locations exceeded lOOx the screening
level.

4.1.1.4 Groundwater

Seven groundwater samples were collected and analyzed for total metals. Cadmium, copper,
manganese, and zinc exceeded lOx the screening levels. The concentration of zinc at three
locations exceeded lOOx the screening level.

4.1.1.5 Surface Water

One hundred and thirty-one surface water samples were collected and analyzed for total metals in
segment PineCrkSegOl. One to many samples showed antimony, cadmium, copper, iron, lead,
manganese, and zinc at concentrations in excess of lOx the screening levels. Concentrations of
copper, lead, and zinc exceeded lOOx the screening levels.

One hundred and seventy-seven samples were collected and analyzed for dissolved metals in
segment PineCrkSegOl. One to many samples throughout this segment showed concentrations
of antimony, cadmium, copper, iron, lead, manganese, and zinc in excess of lOx the screening
levels. Cadmium, copper, lead, manganese, and zinc were also detected hi two to many samples
in excess of lOOx the screening level.

4.1.1.6 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment PineCrkSegOl that may be significant
contributors of metals to Pine Creek. Summary source area data are presented in Table 4.1-1.

Twenty-one of the 79 source areas in this segment were sampled. Many of the sampled source
areas show concentrations of antimony, arsenic, cadmium, lead, manganese and zinc in excess of
lOx the screening levels.

W:\02700\0106.012\CSM Unit l\Upper Watereheds\Pine CreeidSection 4.0.wpd
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4.1.2 Segment PineCrkSeg02

4.1.2.1 Surface Water

Three surface water samples were collected and analyzed for total metals. Six surface water
samples were collected and analyzed for dissolved metals. Total and dissolved metal
concentrations in surface water were all less than 1 Ox the screening level.

4.1.2.2 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment PineCrkSeg02 that may be significant
contributors of metals to Pine Creek. Summary source area data are presented in Table 4.1-2.
Thirty source areas are located in this segment. No samples were collected at these sites. No
significant source areas were identified in this segment.

4.1.3 Segment PineCrkSeg03

4.1.3.1 Surface Soil

Nine surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Arsenic and lead were detected at concentrations in excess of lOx the screening levels.

4.1.3.2 Subsurface Soil

Six subsurface soil samples were collected and analyzed for total metals hi segment
PineCrkSegOS. Arsenic, cadmium, lead and zinc were detected at concentrations in excess of
lOx the screening levels.

4.1.3.3 Sediment

Twenty-two sediment samples were collected and analyzed for total metals in segment
PineCrkSegOS. The concentrations of lead at one location exceeded lOx the screening level.

4.1.3.4 Groundwater

Eight groundwater samples were collected and analyzed for total and dissolved metals. The total
copper and zinc concentrations in two samples exceeded lOx the screening levels. These copper

W:\02700\0!06.0I2\CSM Unit UUpper Watersheds\Pine Creek\Section 4,0.wpd
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concentrations also exceeded lOOx the screening level. The dissolved cadmium concentration in
one sample exceeded lOx the screening level.

4.1.3.5 Surface Water

One hundred and fifteen surface water samples were collected and analyzed for total metals. One
hundred and twenty-one surface water samples were collected and analyzed for dissolved metals.
Results for total metals indicate concentrations of copper, lead, and zinc in excess of lOx the
screening level. Results for dissolved metals indicate cadmium, lead, and zinc concentrations
greater than lOx the screening levels.

4.1.3.6 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment PineCrkSegOS that may be significant
contributors of metals to Pine Creek. Summary source area data are presented in Table 4.1-3.

Three of the 22 source areas in this segment were sampled. Concentrations greater than lOx the
screening levels for arsenic, cadmium, lead and zinc were detected at the Amy-Matchless
Millsite. These concentrations were detected in the surface and subsurface soil.

4.1.4 Adit and Seep Summary

Most adits and seeps with drainage that have been identified and sampled have flows under 1 cfs
and relatively low concentrations of metals. However, very high concentrations of total zinc
were measured in ten of the adits and four of the seeps identified in the Pine Creek watershed
(Gearheart et al. 1999). A total of twenty-one adits and ten seeps were identified. Available adit
and seep data for the Pine Creek watershed are summarized hi Table 4.1.4-1. Discharge, average
total zinc concentration, average total zinc mass loading, and associated source areas are listed.
Zinc mass loading from the Sidney (Red Cloud), Nevada-Stewart, and Nabob 1300 Level adits
and the Amy-Matchless seep were greater than 1 pound per day. Total zinc mass loading for all
adits and seeps identified in the Pine Creek watershed is estimated to be approximately 15
pounds per day.

W:\02700\0106.012\CSM Unit l\Upper Watersheds\Pine Creek\Section 4,0.wpd
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4.2 SURFACE WATER MASS LOADING

In Part 1 of this report (Setting and Methodology, Section 5,3,1), the concept of mass loading
and its use in the remedial investigation was presented. Section 4.2 of the Canyon Creek Nature
and Extent further discusses the use of the plotting discrete sampling events versus the
probabilistic analysis of the mass loading data in Fate and Transport,

This section presents the discrete mass loading measurements made during several low- and
high-flow sampling events. The events were selected to show variations in mass loading
throughout the stream system relative to source areas. The events selected are not intended to
represent all the available mass loading data. The locations sampled during each event are
plotted on a map of the watershed (Figures 4.2-1 through 4.2-6). Each sampling location shows
the cumulative mass loading of lead or zinc and the difference in mass lead from the next
upstream location. The difference in mass load is indicated on the maps by the term "delta,"
The remainder of this section presents the indicator metal correlation and selected maps with a
discussion of discrete sampling events on a watershed basis.

4.2.1 Indicator Metal Correlation

In Section 4,2 of the Canyon Creek Watershed Nature and Extent, the correlation of chemical
concentrations for 8 chemicals of potential concern (COPCs) are evaluated for total lead and
dissolved zinc. These two metals appear to be reasonable indicators of the other chemicals of
potential concern. The following mass loading discussion is limited to total lead and dissolved
zinc.

4.2.2 Pine Creek Watershed Mass Loading

Of the available sampling data, three sampling events were selected and mapped. Table 4.2-1
summarizes the sampling events, sampling locations and calculated mass loads for total lead and
dissolved zinc. For consistency and comparison, the same sampling periods were selected as that
used in Canyon and Ninemile Creeks. The low-flow events used were November 1997 (Figures
4.2-1 and 4.2-4) and November 1998 (Figures 4.2-2 and 4.2-5). The high flow event used was
May 1998 (Figures 4.2-3 and 4.2-6), Data from these sampling events is summarized in Table
4.2-1. The following sections discuss observations made from plotting the low- and high-flow
mass loading data.

W:\027GO\0!06,012\CSM Unit l\Upper Wat«sheds\Pine Creek\Section 4.0.wpd
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4.2.2.1 Total Lead Mass Loading

Loading observations are as follows:

As shown on Figures 4.2-1,4.2-2 and 4.2-3, total lead mass loading at low-flow is low. Mass
loading of total lead did not exceed 1 pound per day. Under high-flow conditions lead loading
did not exceed 1 pound per day except close to the mouth of Pine Creek. Sample location PCS 15
had a mass load of 2.5 pounds per day (May 1998). Side streams or tributaries do not appear to
contribute substantial load to the main stream system.

4.2.2.2 Dissolved Zinc Mass Loading

Loading observations are as follows:

Under low-flow conditions, zinc loading increases between PC306 and PCS 12. Sample location
PC307 (located in Highland Creek near the mouth) had a zinc load of 29 pounds per day
(November 1997). This load may account for the difference in mass load of 34 pounds per day at
location PC 312. Between location PCS 12 and the mouth of Pine Creek, the zinc load decreases.
The differences in mass load ranged from -1 to -20 pounds per day.

Under high-flow conditions, zinc load increases from PCS 06 to PCS 60. Highland Creek adds 31
pounds per day to this increase. PCS 60 was measured several days prior to other sampling
locations, so it is difficult to assess the overall load increase or delta. Between PCS 3 9 and the
mouth of Pine Creek the load is variable. At PCS 13, zinc load decreases with a -30 pounds per
day difference. At location PCS 15, closer to the mouth, the difference is -8 pounds per day. The
decreases in load may indicate loss of water to the underlying aquifer.

Potential sources include the Constitution Mine Complex, Owl/Fred Mine and Douglas Mine
Tailings along Pine Creek and above location PC338. On Highland Creek, the Antimony rock
dump and Sidney mine among others could contribute the observed loading. Further
downstream, general floodplain waste, the Denver Mine, the Pittsburgh Mine and the Hilarity
Mine (mines in Denver Creek) are possible sources. Downstream of PC360, the Nabob Mine,
and Denver Creek Tailings, Liberal King Tailings, Matchless Mine are possible sources of
loading.

W:\02700\0106.012\CSM Unit UUpper WatershedsXPine CreeldSection 4.0.wpd
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4.2,2,3 Groundwater Mass Loading

The mass loading data does not show a consistent pattern of losing or gaining stream reaches. It
is likely that where flood plains are developed, there is an active exchange of metal load with
groundwater. A review of groundwater date summarized in Section 4.1 indicates that metal
concentrations in many locations exceed the 1 tunes (Ix) screening level, but do not exceed the
lOx or lOOx screening levels.
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Figure 4.1-5
Pine Creek Segment PineCrkSegOS

Source Areas and Soil/Sediment
Sampling Locations

LEGEND

« Monitor Well Sampling Location
• Ground Sampling Location
Z Waite Rock Sampling Location
IS! Test PH Sampling Location
A Tailings Plln Sampling Location
O Hand Auger Sampling Location
-§• River Sampling Location
^ Seep Sampling Location

(i) Wetlands/Marsh Sampling Loctflon
Z Waste Rock Sampling Locatlora
/\/ Stream
,•" / Road
* City

I—I Pins Creek Segment 3
p") Source Area and Name

Idaho

1) BOM map covtragts obtafntd
from Uw Cow iTAlcn< Trltw,
URS Onlner, Inc., CH2M HILL, ind tin
Burww of Land ManagwmnL

2) Sampling Locations from URS Graintr
Woodward Clyde Technical Data
Management Database as of 10/-W99

SCALE 1:28,000
0 0.5 Milts

027-RKXM02Q
Coeur d* Atene B«sin RI/FS
RIRBWT REGION 10

Dooraot CmW 4( S2SOOfl8lSJ3S«



Figure-4.1-6
Pine Creek Segment PCSBeg03

Source Areas and Groundwater
Sampling Locations

LEGEND
Monitor Wsll Sampling Location

Production Well Sampling Location
Stream
Road
City
Pint Creek Segment 3
Sourco fv*» and Name

/da/70

Location Map

, NOTES

1) Base map coverage* obtal ntd
from tho Co««r d" AJwit Tribt,
URS Gralntr, Inc.. CH2M HILL, and th«
Bureau of Land Managemtnt

2) SampHng locations obtained from
URS Gralntr. Inc. Tochnlcal Data
Management database as of 3/29/00.

SCALE 1:28,000
0 0.5 Mites

027-RKXW02Q
CoeirtTAIawBaanRl/FS
Rl REPORT

Docwwrt CcrW *16ZSOie61SiOS.i
G«w*fil
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Figure 4.1-7
Pine Creek Segment PinoCrkSegOS

Source Areas and Surface Water
Sampling Locations

LEGEND
© Adit Sampling Location
ff Sa*p Sampling Location

•& Rivar Sampling Location
/V Stream
' - Road
* Clly

C3 Pliw Creak Ssgmwnt 3
FT! Source Area and Nanw

Wa/JO

NOTES

1) Ban map covwmgm obtained
from tha Coaur d'M*n« Trio*,
URS Gntlnar, Inc., CH2M HILL, and fha
Buntau of Land Managttnant

2) Sampl« locations obtained from
URS Gralnar, Inc. Technical Data
Managfimenf databasa as of 3/29KK).

SCALE 1:28,000
0 0.5 Miles

027WOT-102Q
Cceur d" Alene Bash RI/FS
Rl REPORT

v>EPA
REGION 10

TNtm.xi.iImdOTU.ta
SW»f%n«Coa*.*MWfls«
Itafi M.*le»nD*m 1993
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PC312 RV Load: 0.055 Delta: 0.1

PC307 RV Load: 0.055 Delta: 0.1

Figure 4.2-1
Pins Creek Watershed

Total Lead Mass Loading
Sampling Results from November 1997

LEGEND
Location

O
O
O
Q

__________________

PC315RV Load: 33 Delta: -1 | •

Location Type:
RV:RIvw/Str«am Sampling Location
W: MH SwiwWng Loorthm
SP: Seep Samling Location
OF: Outfall Sampling Location
SS: Sltte Stream Sampling location

(.j Delta of Mass Load Compared to
POS Preceedfng Upstream Sampling Location
• Delta Range: 0-20
• Delta Range: 20 -40
• Delta Range: 40 -100
£ Delta Range: 100 -150
£ Delta Range: > 150

/\y Stream
Road

/V mterstateSO

* City

Q Pine Creek Wntarshed
O P[n« Crash Segment
d RJvwSegrmnt
Q Lokw/RIver
£3 SourcaAma

1) Base map coverages obtalrtftd
from the Coeur d'AJene Tribe,
URS Gr&iner Inc., CH2M HILL, and the
Bureau of Land Management

SCALE 1: 60,000
0.5 0 0.5 Miles

027-RJ-OM02Q
Coeur rfAlene Basin RI/FS
RI REPORT

v>EPA
REGION 10



Figure 4.2-2
Pine Creek Watershed

Total Lead Mass Loading
Sampling Results from November 1998

Sampling
Location LEGEND

rPC313>C313 RVLoad: 0.07 Delta: -0.3 j

Location
Location Type:
HV:Rtv»i~ -
AD: A*
SP:S««pSan\llnS __ . . .
OF: Outfall Sampling Location
55: Side Stnam Sampling location

(.) (>) Delta of Mass Load Compared to
NH. P™. Proceeding Upslream Sampling Location

O
O
O
O
O

Delta Range: 0 - .9
Delta Range: 1-20
Delta Range: 20-40
Delta Range: 40 -100

i Delta Range: 100 -160
| Delta Range: > 150

/V Stream
A/ Interstate 90
* City

Q Pirns Creak Watershed
C3 Pin* Creek S«gmtnt
EH] River S«gnwmt

T SourcaArea

1) Base map coverages obtained
from the Coeur dVUene Tribe,
URS Greiner Inc., CH2M HILL, and the
Bureau of Land Managemsnt

SCALE 1: 60,000
0.5 0 0.5 Miles

027-RI-CO-102Q
Coeur tfWene Basin RJ/FS
Rl REPORT REGION 10

Documwl CenW 416330166 15.05*

Stub Ptans CBonWlft Vh«l Zc

VTPa PINE CREEK &
EPTffiCRSX
t: FM M PS PSrw Crt*k Hw 96



Figure 4.2-3
Pine Creek Watershed

Total Lead Mass Loading
Sampling Results from May 1998

PC315 RV Load: 2.5 Delta: 2.1

RV;Riv*rTStniam Samptma Location
AD; Adit Sampling Location
SP; S«ep Samtlng Location
OF: Outfall Sampling Location
SS: Std» Stream Sampling Location

PC313 RV Load:0.4 Delta: -0.3

Delta of Mass Load Compared to
PO*. Proceeding Upstream Sampling Location

Delta Range: 0 - .9
• Delta Range: 1-20

Delta Range: 20 -40
D«Ita Range: 40 -100
Delta Range: 100 -150
Delta Range: > 150PC339 RV Load: 0.8 Delta: 0.3

/ |_ PC326 RV/SS Load: 0.005 Delta: - I /V" Straam

.'•.-•' Interstate 90
* City

C3 Pine Creek Watershed
Pine Cr«*k Sogmant
River Segment

PC308 RV/SS Load: 0.005 Delta

PC324 RV/SS Load: 0.046 Delta: -

PC323 RV/SS Load: 0 015 Delta: - |
PC312 RV Load:0.4 Delta: -0.1

PC322 RV/SS Load: 0.058 Delta: -

PC360 RVLoad: 0.5 Delta: 0.2

PC307 RV/SS Load: 0.09 Delta: -

Bass map coverages obtained
from the Co*ur dVUens Tribe,
URS Grelntr Inc., CH2M HILL, and the
Bureau of Land IHanaoementPC338 RV Load: 0.3 Delta: 0.3

SCALE 1:60,000
0.5 0 0.5 Mtles

PC306RVLoad: 0 Delta:-

027-RI-CO-102Q
CoewiTAteiw Basin WFS
Rl REPORT

<>EPA
REGION 10



Figure 4.24
Pine Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results from November 1997

LEGENDSampling
Location_________________

I PC315RVLoad:33Delta:-1 | •

Location Type:
RV:Rtv*r/Stre«rn StmpUng Location
A0: Adit Sampling Location
SP: Seep Samllrra Location
OF: Outran Sampling Location
SS: Side Stream Sampling Location

(.) (.) Delta of Mass Load Compared to
N«O. Pas, Proceeding Upstream Sampling Location

• Delta Range: 0-20
• Delta Range: 20 -40
e§ Delta Range: 40-100
Q Delta Range: 100-150
IB Delta Range: > 150

/\/ Stream
Roatl

A/ Interstate 90
* City

Ptrw Creek Watershed
Pine Creek Segment

C3 Rtvef Segment
[—i Lok«VRIver
a

1) Base map coverages obtained
from ths Co4tir d'AI&ne Tribe,
URS Grelrwr Inc., CH2M HILL, and the
Bureau of Land Management

SCALE 1:60,000
0.5 0 0.5 Miles

o-EPA
REGION 10

Moti Mwfc*i DMftm 1983



Figure 47-5
Pine Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results from November 1998

Sampling
Location

LEGEND

O
O
O

A/
*

O
C3

PC313 KV Load: 5 Delta: -20 I

Location Type:
RV:Rtvar/9trMm Sampling Location
flO: Adit Sampling Location
SP: S«cp Satntlttg Location
OF; Outfall Sampling Location
S5: Side Stream Sampling Location

Delta of Mass Load Compared to
Proceeding Upstream Sampling Location
Delta Range: 0-20
Delta Rango: 20 -40

I Delta Range: 40 -100
| Delta Rangs: 100-150

) Delta Range: »150
Stream
Road
Inleratala 90

City

Pin* Cnrak Watershed
Pine Crosk Segment
River Segmant

Source fliea

1) Base map coverages obtained
from tftt Coaur cTMene Tribe,
URS Grcln«r Inc., CH2M HILL, and th«
Bureau of Land Managernvnt

SCALE 1:60,000
0.5 0 0.5 Miles

027̂ 1-00-1020
CoeurdVUene Basin RUFS
RIRS'ORT

vvEPA
REGION 10



PC360 RV Load:74 D8lta:49f_

Figure 4.2-6
Pine Creek Watershed

Dissolved Zinc Mass Loading
Sampling Results May 1998

Sampling
Location

O
O

PC315RV Load: 2.5 Delta: 2jT][-
Location Type:
RV:Rtv«r/StreMn Sampling Location
Ml: Adit Sampling Location
SP: Se*p Samllng Location
OF: Outfall Sampling Location
SS: Sido Stream Sampling. Location

,,, Delta of Mass Load Compared to
PO.- Proceeding Upstream Sampling Laotlton

Delta Range: 0-. 9
• Delta Range: 1-20
• Delta Range: 20 -40
• Delta Range: 40 -100
9 Delta Range: 100 -150
£ Delta Range: > 150

Stream
Interstate 90
City
Pine Creek WaHr5h«i
Pint Creek Segmsnt
River Segment
SourcttAraa

1) Baac map coverages obtained
from the Coeur d'AIerw Tribe,
UR5 Greirnr Inc., CH2M HILL, ami the
Burami of Land Management

SCALE 1:60,000
0.5 0 0.5 Mlln

027-RKM-10ZQ
CoeudWeiKBaanRJFS
Rl REPORT REGION 10



Table 4.1-1
Potential Source Areas Within Pine Creek - segment PineCrkSegOl

Source Area Name
Area

Source ED (Acres) Source Description
No. Samples

By Matrix Tvpe Metals > IX Metals >10X Metals > 100X
BIG IT MINE

BLUE EAGLE MINE
BRISTOL GROUP
COEUR D ALENE PREMIER
CONSTITUTION LOWER MILLSITE &
TAILINGS
CONSTITUTION LOWER MINE &
ROCK. DUMP
CONSTITUTION UPPER MILLSITE
(BLM land)
CONSTITUTION UPPER TAILINGS (non-
BLM land)

CONSTITUTION UPPER TUNNEL &
ROCK DUMP

CONSTITUTION UPPER/TAILINGS
REPOSITORY
DENVER CK IMPACTED RIPARIAN:
NO. 1
DENVER CK IMPACTED RIPARIAN:
NO. 2
DENVER CK IMPACTED RIPARIAN:
NO. 3
DENVER CK IMPACTED RIPARIAN:

•NO. 4
DENVER CK TAILINGS PILE

DENVER MINE (NABOB ADIT)
DOUGLAS MINE & MILLSITE

DOUGLAS MINE TAILINGS

MAS029

MAS023
MAS034
MAS033
MAS048

MAS027

MAS026

MAS049

MAS050

MAS085

MAS043

MAS040

MAS041

MAS042

MAS036

MAS018
MAS025

MAS024

0.22

0.35
0.15
0.20
0.68

2.42

1.25

2.93

1.50

1.59

3.11

1.43

2.43

1.13

1.87

3.77
5.02

3.01

Adit drainage
Upland waste rock (intermixed
tailings)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Floodplain tailings
Upland tailings
Floodplain waste rock

Floodplain tailings
Seep
Floodplain tailings
Seep

Adit drainage
Floodplain waste rock (intermixed
tailings)
Floodplain tailings

Floodplain sediments

Floodplain sediments

Floodplain sediments

Floodplain sediments

Floodplain tailings
Seep

Upland waste rock (erosion potential)
Floodplain waste rock (intermixed
tailings)
Floodplain tailings

SW 1

GW 1
SW 1
SB 2
SD 2
SS 1

SW 1

SW 3

SD 1
SW 1
SW 1

SB 2
SD 2
SS 1

SW 2

SW 2

GWT:Cd-l,Cu-l,Fe-l
SWT:Cu-l,Pb-l,Zn-l
SBT:Cd-l,Pb-l
SDT: Ag-2, As-2, Cd-2, Cu-2, Hg-
2, Mn-2, Sb-2
SST: As- 1, Cd-1
SWT:Cu-l,Pb-l,Zn-l
SWD: Cd-1, Pb-2, Zn-2
SWT: Zn-3

SDT: As-l,Hg-l,Zn-l
SWT: Cd-1

SET: As-2, Cd-1, Cu-1, Pb-1, Zn-
1
SDT: As-2, Cd-1, Cu-2, Hg-1, Zn-
1
SST: As-l,Cu-l,Zn-l
SWT: Cd-2, Cu-1
SWD: Fe-1

SWD: Sb-1
SWT: Sb-1

GWT: Mn-1

SBT:Pb-l,Zn-2
SDT: Pb-2, Zn-2
SST:Pb-!,Zn-l

SDT: Pb-1

SWD: Cd-1, Pb-1, Zn-1

SBT:Pb-l,Zn-l
SDT: Pb-2, Zn-1
SST: Pb-1
SWT: Cu-1, Fe-1, Mn-1, Pb-1, Zn-
1

SWD: Mn-1

GWT: Zn-1

SWT: Zn-1

SWT: Zn-1
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Source Area Name

Table 4.1-1
Potential Source Areas Within Pine Creek - segment PineCrkSegOl

Area
Source ID (Acres) Source Description

No. Samples
By Matrix Tvpe Metals > IX Metals >10X Metals > ICK1X

DOUGLAS MINES1TE TAILINGS
REPOSITORY
EF PINE & PINE CK IMPACTED
FLOODPLAIN (PineCrkSegOl &
PineCrkSeg03)

EF PINE CK ROCK PIT; NO. 1
EF PINE CK ROCK PIT: NO. 2
EF PINE CK ROCK PIT: NO. 3
HIGHLAND & RED CLOUD CK
IMPACTED RIPAR
HIGHLAND CHIEF

•HIGHLAND CK IMPACTED RIPARIAN

HIGHLAND CK ROCK PIT
HIGHLAND-SURPRISE LOWER ROCK
DUMP
HIGHLAND-SURPRISE MINE &
MILLSITE

HILARITY MINE

IDAHO PROSPECT; NO. 1
IDAHO PROSPECT: NO. 2

L AND I PROSPECT

MAS084

MAS047

MAS039
MAS038
MAS037
MAS046

MAS060
MAS045

MASW4
MAS079

MAS078

MASOI4

MAS010
MAS011

MAS032

1.63

134.30

3.05
3.43
1.58

24.61

0.27
3.10

0.92
1.90

2.51

1.28

0.16
0.15

0.27

Floodplain tailings

Floodplain sediments
Floodplain sediments

Floodplain waste rock
Floodplain waste rock
Floodplain waste rock
Floodplain sediments

Upland waste rock
Floodplain sediments
Floodplain sediments

Floodplain waste rock
Floodplain waste rock

Adii drainage
Seep
Upland tailing!!
Upland tailings
Upland waste rock
Adit drainage
Seep
Upland tailings
Upland waste'roek
Upland waste rock
Adit drainage
Upland waste rock
Upland wasie rock (erosion potential)

GW 7
SB 2
SD 45
SS 4

SW 110
1

SW 40

SD 4
SW 5

SW 1

SW 6

SW 1

GWT: Cd-2, Cu-7, Mn-2, Sb-2,
Zn-4
SB^As-^Cd-l.Cu-l.Pb-a.Zn-
1
SDT: Ag-2, As-22, Cd-25, Cu-1 1,
Fe-l,Hg-4,Pb-27,Sb-2,Zn-41
SST: As-3, Pb-3, Zn-4
SWD: Cd-8, Cu-6, Fe-2, Mn-2,
Pb-48, Sb-2, Zn-42
SWT: Cd-32, Cu-2, Fe-3, Mn-l,
Pb-8, Zn-24

SWD: Cd-37, Mn-l, Pb-24
SWT: Cd-30, Pb-1

SDT: Cd-3, Cu-4, Hg-3, Mn-l, Sb-
l,Zn-l
SWD: Pb-I
SWT: Cu-3, Mn-l, Pb-3, Zn-l

SWD: Cu-1, Mn-l

SWD: Cd-3, Cu-1, Mn-3, Pb-1
SWT: Cd-4, Cu-4, Fe-2, Mn-4,
Pb-1

SWT; Fe-1

GWT; Zn-2
SDT: As-1, Cd-I, Pb-14, Zn-l
SST: AH, Pb-1
SWD: Cd-34, Mn-I, Pb-3, Zn-27
SWT: Zn-10

SWD: Cd-1, Zn-40
SWT: Zn-35

SDT: As-4, Pb-3, Zn-3
SWD: Zn-I
SWT: Cd-2, Zn-l

SWD: Cd-1, Pb-1

SWD: Cd-1, Mn-2, Pb-1, Zn-4
SWT: Zn-3

SWD: Cd-I, Mn-l
SWT: Cd-1, Mn-l, Pb-1

GWT: Zn-l
SDT: Pb-1
SWD: Zn-l 7
SWT: Zn-27

SDT: Pb-1
SWT: Zn-2

SWD: Zn-l

SWD; Zn-l
SWT: Zn-l

SWD: Cu-1, Pb-1, Zn-l
SWT: Cu-1, Zn-l
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Table 4.1-1
Potential Source Areas Within Pine Creek - segment PineCrkSegOl

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals >100X
LITTLE PITTSBURG MINE: NO. 1

LITTLE PITTSBURG MINE: NO. 2

LON CHANEY GROUP
LOOKOUT MOUNTAIN MINE

LOOKOUT MOUNTAIN MINE UPPER
ROCK DUMP
LYNCH PINE N0.2
LYNCH-PINE CREEK MINE

MARMION OR SF FRACTION

NABOB 1300 LEVEL

NABOB 600 LEVEL (300 Level)
NABOB 600 LEVEL (Crystalite)
NABOB 600 LEVEL SHAFT
NABOB M1LLSITE

NABOB TAILINGS POND

NEVADA TUNNEL & ROCK DUMP
NEVADA-STEW ART MINE

OWL/FRED MINE

SHETLAND MINING CO-NABOB
SILVER-LEAD
SIDNEY (DENVER) 500 LEVEL

SIDNEY (DENVER) 500 LEVEL ADJ
ADITS

MAS016

MAS015

MAS028
MAS004

MAS067

MAS005
MAS012

MAS054

MAS007

MAS013
MAS008
MAS035
MAS083

MAS006

MAS080
MAS021

MAS052

MAS009

MASOI7

MAS069

0.97

1.51

0.45
0.85

0.36

0.29
0.93

0.44

1.82

0.42
1.36
0.30
2.81

4.10

0.43
0.63

0.22

0.31

2.61

1.89

Adit drainage
Upland waste rock (erosion potential)

Adit drainage
Seep
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Adit drainage
Upland waste rock
Seep
Upland waste rock
Upland waste rock
Adit drainage
Upland waste rock (erosion potential)
Adit drainage
Floodplain waste rock
Adit drainage
Upland waste rock

Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

Upland waste rock

Floodplain tailings (flotation tailings)

Upland waste rock
Adit drainage
Seep
Upland waste rock (erosion potential)
Adit drainage
Upland waste rock (erosion potential)
Adit drainage
Upland waste rock (erosion potenrial)
Adit drainage
Upland waste rock (erosion potential)
Upland waste rock

SW 5

SW 3

SW , 3

SW 1

GW 1
SW 3

SD 1
SW 1

SB 1
SS 1

SW 3

SW 2

SW 1

SWD: Cu-2, Fe-1
SWT: Fe-1

SWD: Cd-3, Pb-2, Zn-2
SWT:Cu-l,Pb-I,Zn-2

SWD: Cd-2, Cu-2, Zn-2
SWT: Cu-2, Zn-2

SWD:Cd-l,Mn-l,Pb-l,Zn-l
SWT: Fe-1, Mn-l
GWT:Cu-l,Sb-l,Zn-l
SWT: Cd-3, Cu-2, Fe-1, Pb-I

SDT: As-1, Cd-1, Cu-1, Fe-1, Pb-
l,Zn-l
SWT:Cd-l, Fe-1, Mn-l
SBT:As-l,Fe-I,Mn-l,Zn-l
SST: Cd-1

SWD: Cd-2, Cu-1
SWT: Cd-1, Cu-2, Fe-1

SWT: Cu-2, Fe-1, Mn-l, Pb-1

SWD: Mn-l, Pb-1

SWD: Cd-1, Cu-1, Fe-1, Mn-2,
Pb-l,Zn-l
SWT: Cd-3, Cu-2, Fe-1, Mn-3
SWD: Zn-1

SWT: Zn-1

SWD: Cd-2, Mn-3
SWT: Fe-1, Mn-3

SWT: Cu-1, Pb-1, Zn-1

SET: Pb-1
SST: As-1, Cu-1, Pb-1, Sb-1, Zn-1

SWD: Mn-2, Zn-1
SWT: Fe-1, Mn-2, Zn-1

SWD: Cd-2, Mn-2, Pb-1, Zn-3
SWT: Cu-1, Pb-1, Zn-3

SWD: Zn-2
SWT: Cu-1, Zn-3

SWD: Zn-2
SWT: Zn-2

SWD: Cd-1, Zn-1
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Table 4.1-1
Potential Source Areas Within Pine Creek - segment PineCrkSegOl

Source Area Name
Are*

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metal* >WOX
SIDNEY (RED CLOUD) LOWER ROCK
DUMP
SIDNEY (RED CLOUD) MINE/MJLLSITE

SIDNEY (RED CLOUD) ROCK DUMP
SILVER BAND GROUP
STAR AN1TMONY UPPER ADIT
STAR ANTIMONY LOWER ADIT
STAR ANTIMONY UPPER ROCK DUMP
STEUNENBERG CLAIM
SURPRISE MINE & UPPER ROCK
DUMP
TRAPPER CREEK SILVER
TRAPPER MINING & SMELTING
COMPANY LTD.
UNIDENTIFIED DISTURBANCE
UNIDENTIFIED DISTURBANCE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADITS
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT

MAS082

MAS020

MAS081
MAS075
MAS058
MAS019
MAS076
MAS077
MAS022

MAS030
MAS031

MAS073
MAS074
MAS051
MAS055
MAS057
MAS059
MAS06I
MAS062
MAS063
MAS068
MAS072
MAS053
MAS056
MAS065
MAS071

0,62

5.66

Z.IO
0.19
0.30
0.35
0.45
1.09
1.68

0.28
0.18

0.18
0.43
0.23
0.24
0.17
0.28
0.31
0.23
0.15
0.16
0.33
045
0,19
0.20
0.25

Upland waste rock

Adit drainage

Floodplain waste rock
Upland waste rock
Upland waste rock
Floodplain waste rock
Upland waste rock
Upland waste rock
Floodplain waste rock

Upland waste rock (erosion potential)
Upland waste rock (erosion potential)

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock

SD 3
SW 8

SDT; As-3, Cd-2, Cu-3, Mn-I, Pb-
l,Zn-2
SWDiCd-I.Cu-l.Mn^Pb-l
SWT:Cd~4, Fe-2,Mn-l, Pb-2

SDT: fb~2, Zn-l
SWD:Cd-2,Mn-l,Pb-3,Zn-l
SWT:Cd-l,Cu-2, Mn-l.Pb-I,
Zn-2

SWD:Cd-l,Zn-2
SWT; Zn-2

•
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Table 4.1-1
Potential Source Areas Within Pine Creek - segment PineCrkSegOl

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals >1<H)X

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SET: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc

Printed July 20,2001 09:05 AM PageS



Table 4.1-2
Potential Source Areas Within Pine Creek - segment PineCrkSeg02

Source Area Name Source ID
Area

(Acres) Source Description
No. Samples

By Matrix Type Metab > IX Metals >10X Metals >100X
BLUEBIRD PROSPECT (HANNIBAL)
EQUITABLE PROSPECT
GREAT DUNKARD MINE
INEZ GROUP: NO. 1
INEZ GROUP: NO. 2
INEZ GROUP: NO. 3
INTERNATIONAL MINE
KC PROSPECT
LONE PINE MINE
MANHATTAN MINE
PALISADE MINE BLACKSMITH SHOP
WORKINGS
PALISADE MINE LOWER WORKINGS
PALISADE MINL l-OCK DUMP
PALISADE MINE SURFACE
DISTURBANCE
SHERMAN PROSPECT
TIBERIUS PROSPECT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED PROSPECT
UNNAMED PROS!
UNNAMED PROSPL-u i
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
WEST PINE CREEK DEPOSIT
WESTERN KING PROSPECT

TWI013
TWI009
TWI014
TWI005
TWI004
TWI003
TWIOI6
TWI012
TWI010
TWI006
TWI001

TWI002
TWIQ23
TWI022

TWI015
TWIOI7
TWI011
TWI020
TW1021
TWI029
TWI030
TWIOI8
TVVI019
TWI024
TWI025
TWI026
TWI027
TWI028
TWI008
TWI007

0.32
0.27
0.25
0,30
0.23
0.16
0.2S
0.16
0.33
0.20
0.56

0.24
0.50
0.73

0.32
0.27
0.23
0.24
0.22
0.24
0.28
0.31
0.33
0.42
0.30
1.38
0.23
0.18
0.21
0.25

Upland waste rock
Floodptain waste rock
Floodplain waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Floodplain waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock

Floodplain waste rock
Upland waste rock
Upland waste rock

Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Floodplain waste rock
Upland waste rock

.
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Table 4.1-2
Potential Source Areas Within Pine Creek - segment PineCrkSegOl

Source Area Name Source ID
Area

(Acres) Source Description
No. Samples

Bv Matrix Type Metals > IX Metals > 10X Metals > 100X

MatmTvpes
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SET: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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Table 4.1-3
Potential Source Areas Within Pine Creek - segment PineCrkSegOS

Source Area Name
Area

Source ID .. Source Description
No. Samples

By Matrix Type Metals > IX MebtlOlOX Met* > 100X
AMY-MATCHLESS MILLSITE

BOBBY ANDERSON MINE
CARBONATE MINE: NO. 1
CARBONATE MINE: NO, 2
COEUR D ALENE ANTIMONY MINE
CORBY MINE
CORBY MINE

CORBY MINE

DEGERSTROM PIT
EAST HYPOTHEEK MINE
GENERAL MINE
GOLD EAGLE MMNG CO.
LIBERAL KING MINE & MILLSITE

LIBERAL KING PART OF TUNNEL:
NO. 1
LIBERAL KING PART OF TUNNEL:
NO. 2
LIBERAL KINO TAILINGS
MATCHLESS MINE
NORTHERN LIGHT MINE
PINEHURST ROCK PIT ALONG 1-90:
NO. 2
SILVERSTONE MINE
UNNAMED ADIT
UNNAMED PROSPECT

KLW081

KLW080
KLW085
KLW082
KLW072
KLW078
KLW105

KLWI06

KLW076
MAS001
KLW077
KLW079
MAS003

KLWOS4

KLW083

MAS002
KLW075
KLW074
KLW005

KLW073
MAS064
MAS066

5,07

0.30
0.60
0.34
1.04
1.23
1,59

0.37

1.17
1.08
0.46
0.40
3.86

0.34

0.58

2.33
0.71
0.30
5.73

0.35
025
025

Adit drainage
Floodplain sediments
Seep

Upland waste rock
Floodplain waste rock
Floodplain waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leactote
Upland waste rock
Upland waste rock
Floodplain waste rock
Floodplain waste rock
Adit drainage
Seep
Upland waste rock (intermixed
tailings)
Upland waste rock

Floodplain waste rock

Floodplain tailings
Floodplain waste rock
Upland waste rock
Floodplain waste rock

Upland waste rock
Upland waste rock
Upland waste rock

GW 2
SB 4
SS 2

SW 16

SW 3

GWT: Fe-2, Mn-2, Pb-1
SBT; As-2, Cd-1, Cu-4, Fe-2, Pb-
l,Zn-l
SST: As-2, Cu-l, Fe-l, Sb-2, Zn-2
SWD; Cd-I2, Mn-3, Pb-4, Zn-14
SWT; Cd-1, Cu-l, Fe-l, Mn-3,
Pb-l.Zn-12

SWT: Zn-3

GWT: Zn-2
SBT: As-1, Cd-I, Pb-3, Zn-3
SST: Pb-2
SWD: Cd-1, Pb-1, Zn-1
SWT: Zn-3

GWT; Cu-2
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Table 4.1-3
Potential Source Areas Within Pine Creek - segment PineCrkSegOS

Source Area Name Source ID
Area

(Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals >100X

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS: Surface Soil
SB; Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT; Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT; Surface Water - Total Metals
SDT; Sediment

Analytes
Ag: Silver
As; Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb; Lead
Sb: Antimony
Zn; Zinc
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Table 4.1.4-1
Adit and Seep Data Summary

H
Adits

MAS020
MAS021
MAS007
MAS07S
MAS050

MASOI6
MASOI5
MAS011
MAS004
MAS054
KLW081
MASQ03
MAS029
MAS009
MAS012
MAS014
MAS017

MAS052
MAS010
MAS023
MAS025

Seeps
KLW081
MAS078
N4AS021
MAS014
MAS036
MAS003

''" i •'. " '~^-"TJy{;A*^- vrfefjlfk
S^^i.^r^fRCj/SK^fj

: ;••?,' V5"' "/'= iV"" P^ Vl'--**' V'V'V

".',.'- • S6u«e.NaHe«;i>|̂

Sidney (Red Cloud)
Nevada-Stewart
Nabob 1300 Level
Highland Surprise
Constitution Upper
Tunnel
Little Pittsburg No. 1
Little Pittsborg No. 2
Idaho Prospect No. 2
Lookout Mountain
SF Fraction (Marmion)
Amy-Matchless
Liberal King
Big It
Shetland Mining Co.
Lynch-Pine Creek
Hilarity
Sidney (Denver) 500
Level
Owl/Fred
Idaho Prospect No. 1
Blue Eagle
Douglas

Amy-Matchless
Highland-Surprise
Nevada-Stewart
Hilarity
Denver Cr. tailings pile
Liberal King

^»?S«i£»-:;̂ .̂ *"*
^M^MSfi-r'^&yi^
Jg^^vAv^ra^^-^flt?
< '*. " i .Dbttir^ifeS^F

0.018
0.074
0.051
0.038
0.079

0.00042
0.00174
0.00064
0.0268
0.0089
0.0043
0.0046
0.00106
0.000651
No data
No data
No data

No data
No data
No data
No data

0.426
0.0106
0.0028
No data
No data
No data

Maximum
iSalfiarg^
f^?W*'Jf

0.089
0,111
0.074
0.04
0.098

0.00042
0.00179
0.00064
0.027
0.0089
0.00821
0.00656
0.00106
0.000825
No data
No data
No data

No data
No data
No data
No data

0.68
0.0106
0.0028
No data
No data
No data

?T AVStrafetTDtaF,^

if Concentration
1-&?<&L%££1

43,700
9,833
7,665
2,853
328

61,400
8,150
10,500

49
111
211
58
36
14

15,900
6,230
3,460

452
No data
No data
No data

888
7,700
2,735
7,500
3,690
1,430

•>-:-Av«rli^Toi»l^''
j^-VaawCWW-".':":1!'

Obs/day) r Y

4.2
3.9
2.1
0.58
0.14

0.14
0.076
0.036
0.0071 I
0.0053 |
0.0049
0.0014
0.00021
0.000049

No discharge data
No discharge data
No discharge data

No discharge data
No data
No data
No data

2.0
0.44
0.04

No discharge data
No discharge data !
No discharge data f
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Table 4.1.4-1 (Continued)
Adit and Seep Data Summary

^/W^/£*:CV^J
&<££}£*?£..?.
'•#?*. :^f. • ' "*?":-*:.; V-
$•%;, i';?*-.':^"? >,:

^BtMTD
MAS049

MAS015
MAS026

MAS067

/' ^•^i^iS^KSSP?
•-'• ';vl';5Vi'#^*«e,*i;*^;*f,- .i-t-:- ••'.^'r--":r.v-; •'-'•, '̂ sr :̂-?-•:̂ ;-,,,,,.,*>4*5;j.-̂ --:;K-i,i-̂ ,:-i-.;.-.e-J
-> •?• .;,-v-:r;1:;*-rr«!T;-'.-,.ii-.j5-,5Js'S..5j
' '-'"..;• :"'"*' ^'":'&:*^-' - '-^>Cv^"*^/J-
;'"•*'"•' Source' Name-^'-Vv'-
Upper Constitution
(non-BLM land)
Little Pittsburg No. 2
Upper Constitution
(BLM land)
Lookout Mountain

i-feSSK'S; ;*5&§fe'gi"-> -v,? "j»v-:--^^^5"J ^^rt^"^-^i*-.̂ §-5Average|î .ftji»
^riSSaMgrf^f^

No data

No data
No data

No data

Maximum
Discharge

'&-.Cd&3.
No data

No data
No data

No data

, 'Average Total
^•• '̂.'̂ •ZSac •';!:•, ':'._>-
. " Concentration^.:fa/Er^T^

1,300

640
111

17

: AveragefTotal '
* ".;"-V; ZineLoadii-'
' ':;';.(lbs«ay)-^:^

No discharge data

No discharge data
No discharge data

No discharge data

Notes:
Data compiled from the Restorations Alternative Plan (Gearheart et al. 1999). See Appendix J.

cfs - cubic feet per second
(ig/L - micrograms per liter
Ibs/day - pounds per day
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Pine Creek Mass Loading
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Location
PC306
PC312
PC315
PC307
PC 308
PC310
PC311
PC306
PC338
PC360
PC312
PC339
PC313
PC315
PC307
PC308
PC323
PC322
PC325
PC324
PC326
PC311
PC339
PC313

4-

Segment
1
1
3
1
1
1
2
1
1
1
1
3
3
3

2
3
3

Sample
Type'
RV
RV
RV
SS
ss
ss
ss
RV
RV
RV
RV
RV
RV
RV
SS
ss
ss
ss
ss
ss
ss
WF
RV
RV

'»
Sample

Date . :
13-Nov-97
ll-Nov-97
04-Nov-97
Ol-Nov-97
Ol-Nov-97
Ol-Nov-97
Ol-Nov-97
16-May-98
15-May-98
01 -May-98
14-May-98
16-May-98
14-May-98
14-May-98
01 -May-98
01 -May-98
01 -May-98
01 -May-98
01 -May-98
01 -May-98
01 -May-98
01 -May-98
19-Nov-98
16-Nov-98

'* , i

:S
0.8
15.3
60,0
3,9

0.19
0.2
19.9
5.95
43.7
72.5
70.6
205
198
202
8.36

0.185
0.88
7.14

0.135
0.27
0.07
136
33

9.332

' ;.. '•..''.

Ftyw
r Delta

0.0
14.5
44.7

-
-
-
-
-

37.8
28.8
-1.9
134.4
-7.0
4.0
-
-
-
-
-
.
-
-

-103.0
-23.7

r . ;

Cqnc.

0.13
0.68
0.62
2.6
13.2
77.8
0.15
<1
1.3
1.4
1.1

0.69
0.4
2.3
2

5.5
3.2
2.8
0.41
31.9
13.6
0.2

1
1.4

Totalled

Load
(Ibs/day)

<0.1
0.1
0.2
0.1

<0.0
0.1

<0.1
.

0.3
0.5
0.4
0.8
0.4
2.5
0.1

<0.
<0.
0.1

<0.
<0.
<0.
0.1
0.2
0.1

- . ' • •"; ' ' .' »

Del̂ a*
(Ibs/day)

,
0.1
0.1
-
.
-
-
-

#VALUE!
0.2
-0.1
0.3
-0.3
2.1
.
-
-
-
-
-
-

O.I

.̂Si'̂ -IS
; Cone •.

<1
415
102

1370
7080
3430
2.5
1.9
107
190
188
87.2
62
68
679
3000
1090
561
3920
9.7
728
10
139

96.8

ISSOIV^H^^il

', Load .-'
(Ibs/day)

<1
34.2
33.0
29.0
7.3
3.0
0.3
0.1
25.2
74.2
71.5
96.4
66.2
74.0
30.6
3.0
5.2

21.6
2.9
0.0
0.3
7.3

24.7
4.9

»«>[i':*4

; Delta* '
(Ibs/day)

-
34.2
-1.2

-
-
-
.
-

25.1
49.0
-2.7
24.8
-30.2
7.9
-
-
-
.
-
-
-
.

-19.9
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Table 4.2-1 (Continued)

Pine Creek Mass Loading

"The Delta value reported at a sample location is the difference between Mass load at that location and the next upstream Sample
location, except for side streams and adits which are the maas load at that location.

Notes:
- : Mass Load or Delta Not Calculated

RV: River Sample
SS: Samples Collected in Side Stream off the Main Stream Channel (Including East Fork)
WF: Samples Collected in West Fork Pine Creek
CFS: Cubic feet per Second
Hg/L: Micrograms per liter
Ibs/day: pounds per day
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5.0 FATE AND TRANSPORT

The fate and transport of metals in surface water, groundwater, and sediment in the Pine Creek
Watershed are discussed in this section. A conceptual model of fate and transport, important fate
and transport mechanisms, and a summary of the probabilistic model developed to evaluate fate
and transport, were presented in the fate and transport section in the Canyon Creek report and are
not repeated here. This section draws upon that general information.

Initial findings on metals concentrations and mass loading for each segment, as presented above
in Section 4, Nature and Extent, are briefly summarized in Section 5.1. Results of the
probabilistic modeling are presented in Section 5.2. Sediment transport is summarized in Section
5.3. A summary of fate and transport of metals in Pine Creek is presented in Section 5.4.

5.1 INTRODUCTION

Pine Creek contributes significant quantities of cadmium, lead, zinc, and other metals to the South
Fork. The lowest and highest dissolved cadmium and zinc and total lead loadings measured
during six sampling events (May 1991; October 1991; November 1997; May 1998; November
1998; and May 1999) are listed in Table 5.1-1. Potential sources of these metals in the watershed
were identified for each segment in Section 4.1 and preliminary mass loading estimates were
discussed in Section 4.2. Brief summaries of those results are included in this section.

Segment PineCrkSegOl contains the headwaters of the East Fork of Pine Creek up to its
confluence with the main stem of Pine Creek (Figure 4.1-1). The BLM identified 78 source areas
in this segment. Sampling of surface water indicates that metals concentrations are greater than
ambient water quality criteria (AWQC).

Segment PineCrkSeg02 contains the headwaters of Pine Creek (including the West Fork of Pine
Creek) up to its confluence with the East Fork (Figure 4.1-4). The BLM identified 30 source
areas in this segment. The majority of these are small, undeveloped prospects or mines. No
tailings deposits are present. Sampling of surface water indicates that metals concentrations in
surface water are rarely greater than AWQC.

Segment PineCrkSeg03 begins at the confluence of the East Fork with the main stem of Pine
Creek and continues to the confluence of Pine Creek with the South Fork Coeur d'Alene River
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(Figure 4.1-5). The BLM identified 23 source areas in this segment. Sampling of surface water
indicates that metals concentrations in surface water are greater than AWQC,

5.2 MODEL RESULTS

Results from the probabilistic model are discussed for cadmium, lead, and zinc in this section.
Modeling results for estimates of discharge are discussed in Section 5.2.1, Modeling results for
estimates of chemical concentrations and mass loading of cadmium, lead, and zinc are discussed
in Section 5.2.2. Data and associated calculations are included in Appendix C.

Data were evaluated for three separate sampling locations. Only sampling locations with 10 or
more individual data points for each parameter of interest were evaluated. In the Pine Creek
watershed, the three sampling locations, in order from upstream in the East Fork Pine Creek (East
Fork) to the mouth of Pine Creek are PC307, PC308, and PC305. The three sampling locations
are shown on Figure 5.2-1. The first sampling location, PC307, is located at the confluence of
Highland Creek and the East Fork. Sampling location PCS 08 is located approximately one-half
mile downstream from PC307 at the confluence of Denver Creek with the East Fork. The two
sampling locations previously mentioned are in segment PineCrkSegOl. The last sampling
location evaluated (PC305) is near the confluence of Pine Creek with the South Fork Coeur
d'Alene River (PineCrkSegOS),

River stretches bracketed by sampling locations are designated as reaches. For example, the
portion of Pine Creek lying between sampling locations PC307 and PC308 is called a reach,
Accordingly, there are two reaches encompassed by the three sampling locations.

5.2,1 Estimated Discharge

An example of the lognormal distribution of discharge data at sampling location PC305 at the
mouth of Pine Creek is shown in Figure 5.2-2. Data from sampling location PC305 are used
throughout this discussion for consistency of presentation and, additionally, because it lies near
the mouth of Pine Creek. Further, a relatively large data set was available. In Figure 5.2-2, the
discharge hi cubic feet per second (cfs) is plotted on a log scale versus the normal standard
variate. The normal standard variate is equivalent to the standard deviation for a normalized
variable. When the log of a parameter (e.g., discharge) is plotted versus the standard normal
variate, a straight line will result if the data are lognormally distributed. The cumulative
distribution function gives the probability that the observed discharge at any given time will not
be exceeded by the estimated discharge at that cumulative probability. The cumulative
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distribution function is plotted versus the normal standard variate in Figure 5.2-3. To determine
the probability of occurrence of a specific discharge, first select the discharge of interest on Figure
5.2-2, then find its corresponding normal standard variate. Using that value for the normal
standard variate, look up its corresponding cumulative probability in Figure 5.2-3. For example,
for a discharge of 100 cfs, the normal standard variate is approximately 0.2 (Figure 5.2-2).
Looking on Figure 5.2-3, this value corresponds to a cumulative probability of approximately
0.58; therefore, approximately 58 percent of the time, discharges at this location will be 100 cfs or
less.

As shown in Figure 5.2-2, there is a good fit of the lognormal regression line (solid line in Figure
5.2-2) to the data. This goodness of fit, as evidenced by a high coefficient of determination (r2 =
0.98) (significant at a < 0.0001), supports the assumption that discharges are lognormally
distributed. The dotted line represents the true (ideal) lognormal distribution having the same
mean (200) and coefficient of variation (1.88) as the actual data. The expected value, or average
discharge rate, for Pine Creek at sampling location PC305 is 215 cfs. Expected values for
discharge at all three sampling locations are summarized in Table 5.2-1.

The probability distribution function (PDF) shown in Figure 5.2-2 is a predictive tool that can be
used to estimate the expected discharge and provide a quantitative estimate of the probability that
the observed discharge will not exceed a given value. Conversely, one can find the estimated
discharge rate having a specified probability of exceedance or non-exceedance by the observed
discharge.

Estimated gains or losses in discharge (EV) and the coefficients of variation (CV) for reaches on
Pine Creek are listed in Table 5.2-2.

One of the reaches (between PC307 and PC308) loses an estimated 4.8 cfs. The gaining reach
(between PC308 and PC305) gains, approximately, an estimated 214 cfs. Gains in discharge
occur mainly because of tributary inflows and high slopes that enhance overland flow.

5.2.2 Estimated Zinc, Lead, and Cadmium Concentrations and Mass Loading

Dissolved cadmium and zinc, and total lead concentrations and loads were evaluated using the
probabilistic model at the three sampling locations (two reaches) that contained a minimum often
data points.
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5.2.2.1 Individual Sampling Locations

To illustrate the lognormal distribution of dissolved zinc and cadmium and total lead
concentrations and dissolved zinc, total lead, and dissolved cadmium loading at sampling location
PC305 in Pine Creek, Figures 5.2-4 through 5.2-9 are provided. The high r-squared values (r2) for
the concentrations and loads when plotted lognormaily attest to the fact that the data follow a
lognormal distribution. For dissolved concentrations, the r-squared values for zinc, and cadmium
were 0.88 and 0.95, respectively. The r-squared value for the total lead concentration was 0.98.
Corresponding values for dissolved zinc and cadmium, and total lead loads were 0.98,0.95, and
0.92, respectively.

To assist in interpreting and placing the results in context, screening levels, expected values (EV),
and total maximum daily loads (TMDLs) are shown on the figures where applicable. The
TMDLs are given at the 10th, 50th, and 90th percentiles when the scale permitted. Often, it was
necessary to multiply the TMDL by a scalar to fit it on the graph. The TMDLs used were those
presented in the Technical Support Document of August 2000 (USEPA 2000). Strictly speaking,
TMDLs for non-point sources are for dissolved loads. However, the TMDL for total lead load
was multiplied by a value [called a translator (USEPA 2000), which gives the ratio of the total to
dissolved loads] to convert the dissolved lead TMDL load to a total lead load. The purpose of this
exercise was to provide a reference value and point of discussion for lead because of the
importance of the total lead load. Often, most of the lead will be in the particulate, as opposed to
dissolved, form. Because a high percentage of zinc and cadmium loads are in the dissolved form,
zinc and cadmium were compared to their respective dissolved TMDL loading capacities.

The screening level for dissolved cadmium in surface waters is 0.38 }ig/l. Several cadmium
measurements at PC305 were above this screening level. None of the measured cadmium
concentrations exceeded 10 times the screening level (Figure 5.2-4). The estimated dissolved
cadmium concentration of approximately 0.54 ^ig/1 is slightly above the screening level.

All total lead concentrations are less than the screening level {15 p.g/1) except for one data point
(Figure 5.2-5). The estimated expected lead concentration (approximately 4.6 |ig/l) is also less
than the screening level.

Almost all dissolved zinc concentrations (Figure 5.2-6) measured at sampling location PC305 on
Pine Creek fall between the screening level and 10 times the screening level of 42 u.g/1. The
estimated dissolved zinc concentration (112 ug/1) exceeds the screening level for zinc.
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The 90th percentile value of the TMDL for the dissolved cadmium load at the mouth of Pine
Creek is 0.771 pounds/day. This value was exceeded by the majority of the data points
(Figure 5.2-7). The estimated value of 5.38 pounds/day is approximately seven times the 90th
percentile TMDL for the dissolved cadmium load.

The 90th percentile TMDL for total lead (see previous comments on TMDL adjustment for lead)
at the mouth of Pine Creek (1.13 pounds/day) was exceeded by the majority of the plotted
measurements (Figure 5.2-8). The estimated total lead load at the mouth of Pine Creek is
approximately 12 pounds/day. The estimated expected value exceeds by more than 10 times the
90th percentile value for Pine Creek.

As indicated on Figure 5.2-9, many measurements of dissolved zinc loading exceeded the 90th
percentile TMDL (67.4 pounds/day) for the dissolved zinc load at the mouth of Pine Creek. A few
of the measured values exceeded 10 times the 90th percentile TMDL for zinc. The estimated zinc
load at PC305 (90.2 pounds/day) exceeds the 90th percentile TMDL.

Figures similar to Figures 5.2-4 to 5.2-9 were developed for each of the three sampling locations.
The results of these and additional analyses are presented in Appendix C. Data in Appendix C
were used to compute estimated expected values and coefficients of variation for dissolved and
total zinc, lead, and cadmium concentrations and loads in the two reaches of Pine Creek and the
East Fork. The resulting computations are presented in Tables 5.2-3 to 5.2-8. The calculations
were performed in the same manner as described in the discharge section (Section 5.2.1).

The expected values of dissolved and total zinc concentrations and loads were relatively high,
especially dissolved and total concentrations, at the first sampling location (PC307). Total and
dissolved concentrations decrease in the last reach. Dissolved and total loads increase in the last
reach. These trends are discussed reach by reach within the segments.

Dissolved and total lead concentrations decrease in the last reach. Dissolved and total lead loads
decrease in the first reach and increase in the last reach. Changes in the estimated concentrations
and loadings are further discussed in the reach by reach evaluation.

Estimated values of dissolved and total cadmium concentrations increase in the first reach and
decrease in the second reach. Conversely, estimated values of dissolved and total cadmium loads
decrease in the first reach and increase in the second reach. Estimated dissolved and total
cadmium concentrations and loads are discussed in the reach by reach analysis.
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5.2.2.1.1 Segment PineCrkSegOl. Segment PineCrkSegOl comprises the East Fork and
tributaries. This segment contains most of the potential source areas in the watershed.
Concentrations of dissolved metals exceed screening levels by up to approximately 10-fold at the
downstream portion of this segment Zinc loading occurs on the order of tens of pounds per day.
Excavation and removal of mining wastes on BLM lands have taken place in this segment. The
excavated material was relocated to the Central Impoundment Area near Kellogg. At several of
the mines and mills where work was performed by the BLM, mining wastes remain on private
land. At certain locations, these remaining mining wastes are being eroded to the creek during
high flow or are in imminent danger of being eroded.

Two sampling locations (PC307 and PC308) lying within this segment were analyzed
probabilistically. These sampling locations are situated on the East Fork at the confluences of
Highland Creek (PC307) and Denver Creek (PC308) with the East Fork.

At PC307, dissolved zinc concentrations (estimated value of approximately 974 fig/i) already
exceed screening levels for dissolved zinc hi surface waters (42 ug/1) by 23-fold. Estimated
dissolved zinc loads at PC307 (approximately 26 pounds/day) do not exceed the 90th percentile
TMDL for dissolved zinc loads (67.4 pounds/day at the mouth of Pine Creek).

At PC3Q7, the estimated value of the total lead concentration (4.5 ug/1) is lower than the
corresponding screening level (15 u.g/1). The total estimated lead load at PC307 (approximately
0.2 pounds/day) does not exceed the 90th percentile TMDL for lead (1.13 pounds/day).

The estimated value of the dissolved cadmium concentration (approximately 2.6 u.g/1) at PC307
exceeded the screening level for dissolved cadmium (0.38 ug/1). The estimated value for the
dissolved cadmium load (approximately 0.07 pounds/day) did not exceed the 90th percentile
TMDL (0.771 pounds/day) for the dissolved cadmium load at the mouth of Pine Creek.

Accordingly, upstream sources contribute metal concentrations and loads at PC307 that exceed
screening levels but do not exceed the corresponding loading capacities at the mouth of Pine
Creek. Potential contributors to metal concentrations and loadings observed at PC307 include the
Constitution Mine Complex, the Owl/Fred Mine, the Douglas Mine Tailings and the Star
Antimony Adit and Rock Dump.

Zinc, lead, and cadmium behaved similarly within this reach (between PC307 and PC308) in that,
for all three metals, dissolved and total metal concentrations increased while loads decreased.
Dissolved zinc concentrations increased dramatically (by approximately 3,400 p.g/1). The
decreased metal load is commensurate with the decreased discharge. Discharge decreased by an
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estimated 4.8 cfs in this reach falling from an estimated 5.6 to 0.8 cfs. The percentage decrease in
discharge is greater than the percentage increase in concentration, which resulted in decreased
loading. The Denver Mine adit, the Pittsburgh Mine, and the Hilarity Mine are potential
contributors to the dramatically increased concentrations within this reach.

Based on modeling results, the percentages of zinc, lead, and cadmium loads thought to be in the
dissolved phase are, approximately, 100 percent, 50 percent, and 100 percent, respectively, at the
last sampling location (PCS 08) within this segment.

\
Estimated total loads contributed by segment PineCrkSegOl are minimally (downstream to
PC308) thought to be approximately 18.5 pounds/day (zinc), approximately 0.04 pounds/day
(lead), and approximately 0.05 pounds/day (cadmium).

5.2.2.1.2 Segment PineCrkSeg02. Segment PineCrkSegOl includes upper Pine Creek and
tributaries. No tailings deposits are found in this segment but a number of potential sources exist.
Releases of metals to the creek are minimal and only minimal impacts from this segment are
anticipated.

5.2.2.1.3 Segment PineCrkSeg03. Segment PineCrkSegOS of the Pine Creek watershed
includes lower Pine Creek from its confluence with the East Fork to the South Fork Coeur d'Alene
River to its mouth. There are a number of potential sources of mining wastes. As with segment
PineCrkSegOl, some excavation and waste removals have occurred; however, some removals
from BLM land did not include adjacent private land, and waste remains in place with threat of
ongoing erosion to the creek. Concentrations of dissolved metals are lower in this segment of
Pine Creek than in segment PineCrkSegOl and loading from this segment to the South Fork of the

. Coeur d'Alene River is approximately the same as loading at the upper end of this segment.

Between PC308 in segment PineCrkSegOl and PC305 in segment PineCrkSegOS, estimated
dissolved zinc, lead and cadmium concentrations decreased while dissolved and total loads for
these same elements increased. For example, dissolved zinc concentrations decreased by an
estimated 4,300 ug/1 while the estimated dissolved zinc load increased by approximately
72 pounds/day. Discharge in this reach increased by over 200 cfs. Several tributary creeks,
including Pine Creek, contribute to the increased discharge. The significant increase in discharge
results in increased loading and decreased concentrations. Water contributing to the loading (e.g.,
from upper Pine Creek) has lower metal concentrations and fewer potential sources than water
from the East Fork.
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Estimated total lead concentrations increased in this reach (between PC308 and PC305).
Increased discharges appear to result in increased particulate loading. Because lead tends to
associate strongly with the particulate phase, increased particulate loads bring about increased
total lead concentrations. Potential sources in this reach contributing to the increased metal
loading include the Nabob Mine complex, Denver Creek tailings pile, Liberal King tailings, the
Matchless Mine, and the Coeur d'Alene Antimony Mine.

At the mouth of Pine Creek (PC305), the estimated dissolved zinc concentration exceeds the
screening level of 42 fig/1, The estimated dissolved cadmium concentration of approximately
0,54 ug/1 is slightly above the screening level of 0.38 ug/1. Dissolved zinc and cadmium loads
and the total lead load surpass their corresponding 90th percentile TMDLs.

Probabilistic modeling indicates that the estimated percentages of the total metal loads found in
the dissolved form are 92 percent dissolved for zinc, 44 percent dissolved for lead, and 93 percent
dissolved for cadmium (Appendix C). The USGS had suggested (Woods 2000) that the total lead
may be underestimated because of improper sampling techniques.

5.2.2.1.4 Concentrations Versus Discharge, The following discussion is based on evaluation of
probabilistic modeling data for the mouth of Pine Creek (PC305) (Appendix C). There is an
increase in dissolved zinc concentrations with increased discharge that is significant at a = <
0.003 (a is the probability the correlation is due to chance). Increased zinc concentration with
increased discharge is atypical for zinc. As one would expect, given that the majority of the zinc
is in the dissolved phase, there is also an increase in total zinc concentrations with increased
discharge rates (a= < 0.0005). Total lead concentrations increased with increasing discharge (a <
0.03). Similarly to zinc, estimated values of dissolved (a < 0.0001) cadmium concentrations also
indicated increased concentrations with increased discharge at the mouth of Pine Creek,

The regressions permit estimation of dissolved zinc, lead, and cadmium concentrations at various
discharge rates. Similar regressions were developed at the other sampling locations. The
remaining two sampling locations exhibit decreases in dissolved zinc and cadmium concentrations
with increasing discharge rates (Appendix C). Estimated total lead concentrations increase when
discharge increases. Increased total lead concentrations with increased discharge are a
consequence of the correlation between discharge and suspended sediments and suspended
sediments with lead.
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5.3 SEDIMENT FATE AND TRANSPORT

Sediment transport processes were discussed in detail in Section 3. Brief summaries of sediment
transport processes active in the watershed are presented in this section, followed by descriptions
of sediment sources and transport processes observed in each segment.

5.3.1 Sediment Transport Processes

The physical processes of rain falling on soil, runoff from snowmelt or precipitation, channel
bank and bed erosion, or mass movement incorporates sediment into streams of water. Water in
streams transports, deposits, and sorts the delivered sediment based on the stream energy,
discharge, and size and quantity of sediment.

Sediment transport by streams is a natural process; however, human activities such as mining,
logging, road building, urbanization, or land clearing can significantly increase the rate at which
sediment transport occurs. For instance, land clearing exposes soil and rock that may be subject
to erosion. Further, this disturbance may decrease the amount of water storage in the soil,
increasing runoff rates and providing additional surface water and energy for sediment transport.

The rate at which sediment passes through a cross section of a stream system is referred to as the
sediment yield. This annual sediment yield may be broken down into components that describe
the method of transport, suspended load and bedload. Suspended load consists of particles small
and light enough to be carried downstream in suspension by shear and eddy forces in the water
column. Bedload consists of larger and heavier particles that move downstream by rolling,
sliding or hopping on the channel bed (Dunne and Leopold 1978).

Sediment transport (particulate metal loading) occurs at even the smallest of stream channel
discharge but the majority of movement occurs during moderate to high discharge when shear
forces are greatest (Leopold et al 1992). High-flow periods usually occur in the spring as a result
of precipitation and snowmelt but can occur in midwinter for the same reasons. Physical erosion
of riverbanks and channels during high-flow events causes particulate forms of metals to reenter
the river and be transported. There is a propensity for increased erosion during high-flow events
and following high flow events when river banks are saturated and the river stage decreases and a
propensity for sediment deposition as river stage decreases. Upon entering Pine Creek, dissolved
and particulate metals are transported downstream. In general, where the creek widens into
floodplains there is a tendency for surface water to discharge dissolved metals to groundwater and
deposit suspended sediment onto the streambed.
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As suspended or bedload particles are transported by the river system, there is a possibility that
metals will desorb from the sediments and enter the river in the dissolved phase. Furthermore,
metals may enter the river from riverbank porewater. During high flow events, riverbanks and
adjacent floodplain areas store water. The stored pore water can increase in concentration as
metals desorb from sediments or as precipitated solid phases and minerals dissolve. As the waters
subside, these dissolved metals reenter the river system and are transported.

Sediment derived in Pine Creek is transported to the South Fork. Likely sediment sources in Pine
Creek include mining wastes and tailings, rock debris situated adjacent to channels, mobilization
of channel bed sediment, and bank erosion. Based on USGS sediment transport and stream
discharge data, approximately 2,900 tons of sediment was transported past the USGS gage station
on Pine Creek during water year 1999. With a drainage area of approximately 77 square miles,
the total suspended sediment yield for water year 1999 was approximately 12 tons per year per
square mile. Of that, approximately 7 tons was sand and 5 tons was fines. A total of
approximately 900 tons of suspended sediment was transported past the Pine Creek gage in water
year 1999. Annual bedload sediment yield was approximately 26 tons per year per square mile
for Pine Creek in water year 1999 for a total of about 2,000 tons.

Suspended sediment and bedload samples were not analyzed for total metals; therefore mass
loading was estimated from total and dissolved surface water data as described in Section 5.2.

53.2 Segment Descriptions

Segment PineCrkSegOl has approximately 28,000 feet (5.3 miles) of mapped channel. Through
this section, Pine Creek flows through a valley bottom typically 200 to 300 feet wide. In areas,
the channel appears to be confined by hillslopes. Channel slope varies from 1 to 8 percent. In
general the valley bottom is unvegetated and consists of river gravel. Evidence of relict channels
and migration are abundant through this segment. Several cuts, mines and tailings deposits are
situated adjacent to the channel within this segment. Likely sediment sources in this segment are
apparently from the cuts, mines, and tailings deposits, lateral migration, and channel bed
remobilization. Metals concentrations in soil and sediment samples exceeded screening levels for
eight of the ten COPCs. Concentrations of arsenic, lead, and zinc exceeded lOx the screening
level.

Segment PhieCrkSeg2 contains the headwaters of Pine Creek (including the West Fork of Pine
Creek) up to its confluence with the East Fork. Aerial photographs were not available for review
of this segment; therefore, detailed channel descriptions were not generated for this report. The
BLM identified 30 source areas in this segment. The majority of these are small, undeveloped
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prospects or mines. No tailings deposits are present and this segment is thought not to be a
significant contributor of mine-waste impacted sediment to the Pine Creek Watershed. The BLM
has excavated and removed mining wastes in this segment.

Segment PineCrkSegOS has approximately 27,000 feet (5.1 miles) of mapped channel. Channel
slope ranges from 0.5 to 1.5 percent. Likely sediment sources in segment PineCrkSegOS are mine
tailings and wastes, channel bed remobilization, minor bank erosion, lateral migration and
possibly rock debris piles adjacent to the stream. Soil and sediment metals concentrations
exceeded screening levels, especially cadmium, lead, and zinc. Metals concentrations in soil and
sediment samples exceeded screening levels for seven of the ten COPCs.

5.3.3 Summary of Sediment Transport

Approximately 2,900 tons of sediment was transported from Pine Creek to the South Fork in
water year 1999. Sediment sources occur in segments PineCrkSegOl and PineCrkSegOS and
include channel bed remobilization, mine tailings and wastes, minor bank erosion, lateral
migration and rock debris piles adjacent to the stream. Though suspended and bedload sediment
samples were not collected and analyzed for metals, suspended and bedload sediment
concentrations may be represented by metals concentrations reported for soil and sediment
samples collected in Pine Creek. As presented in Section 4.1, Nature and Extent, metals
concentrations in soil and sediment samples exceeded screening levels, especially for antimony,
arsenic, cadmium, lead, and zinc.

5.4 SUMMARY OF FATE AND TRANSPORT IN PINE CREEK

The probabilistic model was used to quantify and summarize the available data and to estimate
pre-remediation metals concentrations in surface water and mass loading to Pine Creek. Sediment
transport was evaluated using USGS suspended and bedload sediment discharge data and
measured soil and sediment data. Results are summarized in this section.

Surface water discharge, metals concentrations (total and dissolved), and mass loading data were
analyzed using lognormal PDFs at three separate sampling locations in Pine Creek. The data
were also standardized location by location and PDFs were developed from the aggregated data
for Pine Creek as a whole. Only results for cadmium, lead, and zinc were analyzed. Regressions
were developed for total and dissolved concentrations versus discharge to quantify and identify
trends in concentrations and mass loading with changing discharge rates. The percentages of
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dissolved and particulate forms of metals were computed from the estimated expected values
predicted by the model.

Results of the probabilistic modeling indicate:

• The screening level for dissolved zinc (42 }ig/l) is exceeded at all three sampling
locations. At sampling location PCS 08, the estimated expected dissolved
concentration exceeded the screening level by more than 100-fold, The 90th
percentile TMDL for dissolved zinc loads (67.4 pounds/day) is exceeded at
sampling locations PC308 and PC305,

• The screening level for total lead concentrations is not exceeded at any of the
sampling locations. The total lead load exceeds the lead TMDL at sampling
location PC305, located at the mouth of Pine Creek.

• The screening level for dissolved cadmium was exceeded at ail three sampling
locations. The estimated cadmium load exceeded the 90th percentile TMDL for
dissolved cadmium loads at the mouth of Pine Creek.

» Dissolved zinc and cadmium and total lead concentrations increased with
increasing discharge.

• Potential major source areas identified in each reach are listed in Table 5.4-1.
Tune-critical removal actions conducted by the Bureau of Land Management
(BLM) in 1996-1997 include removal of tailings from Amy-Matchless millsite,
Liberal King millsite, and the Denver tailings. Additional actions have been
proposed or are ongoing at the Amy-Matchless millsite, the Liberal King millsite,
the Nabob miilsite, the Denver Creek tailings, the Sidney millsite (on Red Cloud
Creek), the Highland Surprise millsite, and the Upper Constitution millsite (BLM
1998).

Rehabilitation has been conducted or is ongoing at the major potential metals loading sources.
Monitoring should be conducted to assess the effectiveness of the removal actions; therefore, no
sites have been identified for detailed analysis/mapping in the FS at this time.

To illustrate the observed trends of estimated expected values throughout the watershed, estimated
expected values for cadmium, lead, and zinc concentrations and mass loading are shown in
Figures 5.4-1 through 5.4-6. To illustrate the relationship between discharge, concentration, and
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mass loading, estimated expected values for these variables at each sampling location are plotted
together for cadmium, lead, and zinc in Figures 5.4-7 through 5.4-9, respectively.

Bureau of Land Management (BLM). 1998. Information Sheet No. 3 Pine Creek Mill Sites.
Executive Summary of the Final Engineering Evaluation/Cost Analysis Report. Shoshone
County, Idaho. August 1998.
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Probabilistic Modeling Results for
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Analyte Screening Level is

15 ug/L

Range of Total Lead
Concentrations In ugA.
• Range 0-5
• Range 5-10
• Range 10-SO
0 Range 50 -100

^B Range >100

/\/ Stream

/V Interstate 90
• City

^ ^ Ptnft Crftftk Sogmont
CD RIv«fS«g™nt
• LaWRIvtr
d

NOTES
1) Bast map covftrag»« obtained

from the Coew dWerw Tn^«,
URS Gralnw Inc., CH2M HILL, and lh«
Bureau of Land ManagtmmiL

SCALE 1:80,000

0,5 0 D.5 MilBS

H

027-RI-CO-102Q
Coeurd'Afene Basin KITS
Rl REPORT

SEPA
4l«3SCaffit5Mi

Gerwu&nl



Location

Figure 5.4-3
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Figure 5.4-6
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Table 5.1-1
Low and High Instantaneous Metal Loading Values for Six Sampling Events

From May 1991 to May 1999

^^^m&:;^E^y-
Dissolved Cadmium

Total Lead

Dissolved Lead

Dissolved Zinc

,'[-.-••-. /^'Ij^'^gi^u^^fy'_^'- ' '-.;

0.01

0.016

0.05

0.27

High (poands/day)

40.2

20,131

274

5,806

Table 5.2-1
Summary of Estimated Expected Values for Metals Concentrations and Mass Loading*

m^SM^
Jj'ii'' lJo*fci|p8j<':y;:''

Screening Level
orTMDL*

PC307

PC308

PC305

"., " t««iiafitiite

0.38

2.62
(0.211)

11.7
(0.273)

0.538
(2.68)

fSS?
15

4.52
(1.19)

9.63
(0.535)

4.56
(13)

42

974
(0.237)

4,430
(0,269)

112
<0.45)

'1<.fc-jy -" Mass Loading (ponndi'd*}) ~yfr^SS-
0.771

0.070
(1.18)

0.047
(0523)

538
(96.4)

"T ' -Ta* • - 3s '-='' r s •
; *0fcfcl Jt^flKJ

1.13

G.233
(7.51)

0.041
(1.36)

1Z3
(19.9)

Dissolved Zinc

67.4

26.1
(1.21)

18.5
(0.991)

9D.2
(2.93)

' •:';•-':''• :-^A

(cfe)

NA

5.6
(1.38)

0.8
(0.94)

215
a-94)

"Summary tables with all modeling results are included in Appendix C,
bTMDLs listed are the 90th percentile,
NA Not applicable
Values in parentheses are coefficients of variation (cv)
cfs - cubic feet per second
Bold - indicates exceedance of screening level or TMDL

W:\02700\Oi06.012\CSM Unit I\Upper Watereheds\Pine CreeJrtSection S.O.wpd
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Table 5.2-2
Estimated Gains or Losses in Discharge in the Pine Creek Watershed

Reach - between location Xi and X]
- "\:. --":;': ;-;v(S of samples) "^--r^:'.

PC307(39)toPC308

PC308 (33) to PC305 (38) '

Estimated expected value of gain
or loss (EV[Xj) in discharge, cfs

-4.8

214.2

Coefficient of variation (CV)
for reach (pxi,xj =0.9)

1.5

2.9

Table 5.2-3
Estimated Gains or Losses for Dissolved Zinc Concentrations (fig/1) and Dissolved Load

(pounds/day [#/day])

Reach - between
location Xi and Xj

(# of samples)
PC307 (39) to
PC308
PC308 (33) to
PC305 (38)

Estimated expected
value of increase or

decrease in the
concentration of :

dissolved zinc
(ttg/0
3,456

-4,318

Estimated
coefficient of

variation (CV) for
the dissolved zinc

(pxi,xj=0.9)
0.3

0.3

Estimated
expected value of

gain or loss in
the dissolved

zinc load
(#/day)

-7.6

71.7

Estimated coefficient
of variation (CV) for

the dissolved zinc load
(pxi,xj = 0.9)

2.2

3.5

W:\02700\0106.Q12\CSM Unit l\Upper Watersheds\Pine CreetASection 5.0.wpd
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Table 5.2-4
Estimated Gains or Losses for Total Lead Concentrations (fig/1) and Total Load

(pounds/day [#/dayj)

Reach - between
location Xi and

v- ' xj . -:

(# of samples)

PC307 (39) to
PC308

PC308 (33) to
PC3G5 (38)

Estimated expected
value of increase or!
decrease in the total
concentration of lead

(?tg«>

5.11

-5.07

- Estimated , _
Coefficient of

variation <CV) for
total lead _.

concentrations

0.5

0.5

Estimated
1 expected value of
gain or loss in the

total lead load
(#day)

-0.192

12,26

Estimated
coefficient of

variation (CV) for
the total lead load

8,9

20.0

Table 5.2-5
Estimated Gains or Losses for Dissolved Cadmium Concentrations (pg/1) and Load

(pounds/day [#/dayj)

Reach - between
location Xi and Xj

(# of samples)

PC307 (39) to
PC308

PC308 (33) to
PC305 (38)

Estimated
expected value of

increase or
decrease IB the

concentration of
dissolved cadmium

<?*g/I>

9.08

-11.16

.
Estimated

coefficient of
variation (CV) for

the dissolved
cadmium

OnMj-OJ)

0.3

0.2

Estimated
expected value of
gain or loss in the

dissolved
cadmium load

(g/day)

-0.022

5.33

Estimated
coefficient of

variation (CV) for
the dissolved

cadmium load
(pxi,xj=0.9)

2.1

97.2

W:\02700\0106.012\CSM Unit IttJpper WatershedsXPtne Creek\Sectkra S.O.wpd
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Table 5.4-1
Potential Major Source Areas in Pine Creek Watershed

Reach Location Description Associated Source Areas

Upstream of PC307 Upstream of the confluence of Highland
Creek and the East Fork

Constitution Mine Complex and Tailings

Douglas Mine Tailings Pile

PC307 to PC308 The confluence of Highland Creek and the
East Fork to the confluence of Denver
Creek with the East Fork

Denver Mine Adit

Pittsburgh Mine

Hilarity Mine

PC308 to PC305 The confluence of Denver Creek with the
East Fork to the confluence of Pine Creek
with the South Fork Coeur d'Alene River

Nabob Mine Complex

Denver Creek Tailings Pile

Liberal King Tailings Pile and Millsite

Amy-Matchless Mine and Millsite

Coeur d'Alene Antimony Mine

W:\02700\0106.012\CSM Unit IVUpper Watersheds\Pine Creek\Section S.O.wpd
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Bureau of Land Management (BLM). 1999. Source Area ARCINFO GIS Coverage. Coeur
d'AIene Field Office, Coeur d'AIene, Idaho. Received by URS Corporation, Inc., July
1999.

Gearheart R.A., C.A. Ridolfi, D.E. Miller, V. Claassen, and W. Trush. 1999. Restoration
Alternatives Plan for the Coeur d'AIene Basin Natural Resource Damage Assessment.
Prepared for the Natural Resource Trustees: Coeur d'AIene Tribe, U.S. Department of
Agriculture, and U.S. Department of the Interior. September.

Section 5—Fate and Transport

Bureau of Land Management (BLM). 1998. Information Sheet No, 3 Pine Creek Mill Sites.
Executive Summary of the Final Engineering Evaluation/Cost Analysis Report.
Shoshone County, Idaho. August 1998.

W:\02700\0106.012\CSM Unit IttJpper Watersheds\Pine Creek\Section 6.0.wpd



FINAL RI REPORT Part 2, CSM Unit I
Coeur d'AIene Basin RI/FS Pine Creek Watershed
RAC, EPA Region 10 Section 6.0
Work Assignment No. Q27-RI-CO1G2Q September 2001

Page 6-6

Dunne, T., and L.B. Leopold, 1978. Water in Environmental Planning. New York, W.H.
Freeman and Co., 818 p.

Leopold, L.B., M.G. Wolman, and J.P. Miller. 1992. Fluvial Processes in Geomorphology;
New York, Dover Publications, Inc., 522 p.

U.S. Environmental Protection Agency (USEPA). 2000. Total Maximum Daily Load for
Dissolved Cadmium, Dissolved Lead, and Dissolved Zinc in Surface Waters of the Coeur
d'AIene Basin. Final Technical Support Document. USEPA Region 10. August 2000.

Woods, P.P. 2000. Personal communication. Re: Underestimation of total lead surface water
concentrations. September 2000.

W:\G27GO\0106.012\CSM Unit IXUpper Watersheds\Pine Creek\Section 6.0.wpd



ATTACHMENT 1
Data Source References



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Data Source References

Part2,CSMUnitl
Pine Creek Watershed

Attachment 1
September 2001

Pagel

Data Source
References*

2

3

4

5

6

7

•, h '

Data Source Name
URSFSPANos. 1,2,
and 3

URS FSPA No. 4

MFG Historical Data
Spring 1991

MFG Historical Data
Fall 1991

EP A/Box Historical
Data

IDEQ Historical Data

' 1 ' ,'f ••- ' • > ' • ' ' ,

! . Data Source Description ; .
Fall 1997: Low Flow and Sediment
Sampling

Spring 1998: High Flow Sampling

Spring 1991: High Flow Sampling

Fall 1991: Low Flow Sampling

Superfund Site Groundwater and
Surface Water Data

IDEQ Water Quality Data

": : ."•• '.' ":/.;' ":T' ;'-"'7-'̂ --''̂ '--'*".^ -'
•'•••'t^?/^^^
:,--\--.^^-:::;K;;^

URS Greiner Inc. 1997. Field Sampling Plan Addendum 1 Sediment Coring in the
Lower Coeur d'Alene River Basin, Including Lateral Lakes and River Floodplains
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and
Creek Surface Water Sampling
URS Greiner Inc. 1997. Field Sampling Plan Addendum 3 Sediment Sampling Survey in
the South Fork of the Coeur d'Alene River, Canyon Creek, and Nine-Mile Creek
URS Greiner Inc. 1998. Field Sampling Plan Addendum 4 Adit Drainage, Seep and
Creek Surface Water Sampling; Spring 1998 High Flow Event
McCulley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program
Spring 1991 High Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
McCulley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall
1991 Low Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
CH2MHU1. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund
Site. Fax Transmission of Map August 11, 1998
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: BOXDATA.WK4
Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit
for water years 1993 through 1996
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6,
1998 Subject: DEQ Water Quality Data Files Attached: 1998 trend Samples.xls, 1997
trend Samples.xls
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Data Source References (Continued)

Data Source
References*

8

10

11

12

13

Data Source Name
EPA/NPDES Historical
Data

URS FSPA No. 5

URS FSPA No. 8

Historical Groundwater
Data from MFG
Historical Data from US
Forest Service, Idaho
Geological Survey and
others

Data Source Description
Walef Quality based on NPDES
Program

Common Use Areas Sampling

Source Area Sampling

1997 Annual Groundwater Data
Report Woodland Park
Historical Data on Inactive Mine
Sites USFS, IGS and CCJM, 1994-
1997, Prichard Creek, Pine Creek
and Summit Mining District

i • . • • - ' • . ' • : ' ' . : . ' • • • ,•;. :';'•': ^'•}'.f(^: ^^'jH^I^A:^ ,'i V- ' , . - , . .
;' ;.. v, - • „ • • ' ' , . - , ' •'.;>. O iM^'Iteffer^i^

Environmental Protection Agency. 1998. E-mail from Ben Cope August 1 1,
1998/September2, 1998. Subject: Better PCS Data Files/Smelterville. Attached:
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS
Environmental Protection Agency. 1998, E-mail from Ben Cope August 5, 1998.
Subject: State of Idaho Lat/Longs File Attached: PAT.DBF
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: PCSDATA.WK4
URS Greiner Inc. 1998. Field Sampling Plan Addendum 5 Common Use Areas: Upland
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface
Water, and Drinking Water Supply Characterization
URS Greiner Inc. 1998, Field Sampling Plan Addendum 8 Tier 2 Source Area
Characterization Field Sampling Plan
McCulley, Frick & Gillman. 1998. 1997 Annual Groundwater Data Report Woodland
Park
Mackey K, Yarbrough, S.L. 1995. Draft Removal Preliminary Assessment Report Pine
Creek Millsites, Coeur d'Alene District, Idaho, Contract No. 1422-N651-C4-3049
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. I, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. Ill, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages)
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Data Source References (Continued)

Date Source
References*

13

14

15

16

Data Source Name

Historical Data from US
Forest Service, Idaho
Geological Survey and
others (continued)

Historical Sediment
Core Data: University of
Idaho (Thesis papers)

URS FSPA No. 9

Historical Sediment
Data

Data Source Description

Historical Lateral Lakes Sediment
Data from F. Rabbi and M.L.
Hoffrnan

Source Area Characterization; Field
XRF Data

Electronic Data compiled by USGS

.; ' '•- :; ' :KJ:n'^;;: ;'£4V^*t̂ ?:k?^ -'
•J ' ••• ^-•f.^"VV. . / /•^^:'•,^:if^^•.,•.^^^^^^^^^f'^:l••:4f'^,^•• : ' •
• ? . • ; , - . • • <:••• :• : /r.^.;^&&£l^^
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. IV, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary
Properties
US Forest Service. 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East
Fork Pine Creek Watershed, Shoshone County, Idaho
Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower
Coeur d'Alene River Valley, A thesis by M.L. Hoffmann, May 1995
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994
CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral
Imaging Techniques
U.S. Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-
Trace Element Geochemistry of Lake Coeue d'Alene, Idaho, USA-Part 1: Surface
Sediments, USGS Open-File Report 92-109, Prepared by A.J. Horowitz, K.A. Elrick, and
R.B. Cook
US Geological Survey. 2000. Chemical Analyses of Metal-Enriched Sediments, Coeur
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results. Draft.
October 13, 2000. Prepared by S.E. Box, A.A. Bookstrom, M. Ikramuddin, and J.
Lindsey. Samples collected from 1993 to 1998.
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Data Source References (Continued)

Data Source
References"

17

18

22

23

24

25

Data Source Name
USGS Spokane River
Basin Sediment Samples

USGS Snomelt Surface
Water Data

MFG Report on Union
Pacific Railroad Right-
of- Way Soil Sampling
URS FSPA No. HA

URSFSPANo. 15

URS FSPA No. 18

Data Source Description
Surface Sediment Samples Collected
by USGS in the Spokane River
Basin

Surface Water Data from 1999
Snomelt Runoff Hydrograph

Surface and Subsurface Soil Lead
Data

Source Area Groundwater and
Surface Water Sampling
Common Use Area
Sampling — Spokane River
Depositional and Common Use Area
Sediment Sampling - Spokane River

. , ' ; . - • . • • . - . : - . /v';:;-:'^'V*/-^^' v , • ' . : • • ' . ' . ; • ; • : • • v x ' • ' • • ' < : • < • :--:Rd^y'iv;|^:ira^tev:v-vr < : , ; •
Environmental Protection Agency. 1999. Data Validation Memorandum and Attached
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1999. Subject: Coeur
d'Alene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals
Analysis, <63 um fraction, Data Validation, Samples SRH7-SRH30
USGS. 1999. USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'Alene
Office) ftp site
USGS. 2000, Concentrations and Loads of Cadmium, Lead and Zinc Measured near the
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'Alene River Basin
Idaho
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured on the
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine
Stations, Coeur d'Alene River Basin Idaho
MFG. 1997. Union Pacific Railroad Wallace Branch, Rails to Trails Conversion, Right-
of-Way Soil Sampling, Summary and Interpretation of Data, McCuIley, Frick and
Oilman, Inc. March 14, 1997
URS Greiner Inc. 1999. Field Sampling Plan Addendum 1 1 A Tier 2 Source Area
Characterization
URS Greiner Inc. 1999. Field Sampling Plan Addendum 15 Spokane River - Washington
State Common Use Area Sediment Characterization
URS Greiner Inc. 2001. Final Field Sampling Plan Addendum No. 18, Fall 2000 Field
Screening of Sediment in Spokane River Depositional Areas, Summary of Results,
Revision 1. January 2001.
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Data Source References (Continued)

Data Source
References*

28
Data Source Name

USGS National Water
Quality Assessment
database

Data Source Description
Surface water data for sampling
location NF50 at Enaville, Idaho

. . ' . • , ' • • ' ' ' " : ' ( ~ l '..''.;'•'•' ,.::::L;. ' . ; • • _ • • : : ' V ' . / , . ^ ; : ' - '"'- • - ' • •'•••*••" • - ' • • ' . ' ; ' • ' . - .
'• •• : ' " •: • • ' ' ' „ . . ' " . . ;. Reference l.;;»:';' ' '•>'••' . ' .-.• '- ••• ' ~ : •. : . . ^ :

USGS. 2001. USGS National Water Quality Assessment database:
http://infotrek.er.usgs.eov/pls/nawqa/nawqa.wwv main.gohome. Data retrieved on
August 2, 2001 for station 12413000, NF Coeur d'Alene River At Enaville, Idaho.

"Reference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.
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ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
GS ground surface/near surface
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U Analyte was not detected above the reported detection limit
J Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed in Attachment 1 are shown in the data summary tables in the "Ref
column.
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Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Ref Date In Feet Antimony

Surface Soil (nig/kg)
PC'7554 TL 13 07/25/1994 0
PC7560 TL 13 07/22/1994 0
PC7583 TL 13 07/22/1994 0
PC7638 CB 13 07/18/1994 0
PC7639 CB 13 07/18/1994 0
PC7640 GS 13 07/19/1994 0
PC764I CB 13 07/19/1994 0

Subsurface Soil (mg/kg)
PC7554 TL 13 07/25/1994 10
PC7560 TL 13 07/22/1994 0.8
PC7560 TL 13 07/22/1994 2.6
PC7583 TL 13 07/22/1994 0.75
PC7583 TL 13 07/22/1994 1.5

Sediment (nig/kg)
PC7610 RV 13 07/15/1994 0
PC761I SP 13 07/15/1994 0
PC7612 RV 13 07/15/1994 0
PC7613 RV 13 07/15/1994 0
PC7614 spi 13 07/15/1994 0
PC7615 WL 13 07/15/1994 0
PC7616 WL 13 07/15/1994 0
PC7617 RV 13 07/15/1994 0
PC76I8 RV 13 07/15/1994 0
PC7619 RV 13 07/15/1994 0
PC7620 RV 13 07/15/1994 0
PC762I RV 13 07/15/1994 0
PC7622 RV 13 07/15/1994 0
PC7623 SP 13 07/16/1994 0
PC7624 RV 13 07/16/1994 0
PC7625 RV !3 07/16/1994 0
PC7627 SP 13 07/16/1994 0
PC'7628 SP 13 07/16/1994 0
PC7629 SP 13 07/16/1994 • 0
PC7630 RV 13 07/16/1994 0

437

Arsenic Cadmium Copper

10
17.2
8.7
9.6
2.9

0.23, U

23.9
12,1

8
3.1

10.1

1 8.04' U
13.76' U
12.96 U
17.39^
25.75 U
28.78,: U
28.37 U
14.72.U

18.9U
14.92 U
14.85 U
35.61 U
46.15 U

14.7
11.7
10.8

46.33 U
17.22 U
28.6 U

3.9

523
152
139

30.9
26.6
62.5
15.7

173
181

29.8
20.1
18.3

48.3
26.7

7.4
14.1
242

83.5
106

15.6
21.8
18.5
89.6
81.6
15.9
42.1
80.4
59.4
262
192
206

1 236

82.6
0.09 U

30.7
0.73

1.3
1.1

0.96

8.5
34.7

0.09 U
9.5

10.4

10.1
5.7

1430
105

67.1
64.3
79.7
39.2
13.4

33.3
| 197

0.06 U
22.6
55.2

1.4
0.98 U
1.46U

15.5
1.61 U
0.83 U
0.96 U

2.6
11

14.4
2.61 U

18.2
6.6

10.8
13.7
10.3
10.2
0.56

126
38.4
17.9
42.4
47.1
125

48.3
21.8
30.4
31.6
32.4
284

63.7
117

55.5
51.9
118
164
83

67.4

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

19900
45300
22100
32700
25100
24300
27500

[_ 128000
63400
34000
20600
20000

22400
| 45800

13200
19400
26100
35100

7960
18800
20500
13900
39300
24100
32800
22900
23200
21800
21100
16700
28800
39000

7690
4710
4930
1710
2790
963
183

6960
4170
847

1990
1300

802
241
278

1190
1410
3260
776
450
808
426

1320
1940
192

* 5510
4240
4310
2240
2670

* 6680
1160

846
37.4
1080
1060
1020
929

1940

| 8990
1550
207

1070
222

| 1290
492
594
564
193
411
16.1
608
731
566

1210
| 1270

1190
1080
1280
1400
1130

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver

0.53 56.1
2.8 9.9

0.57 9.5
0.58 2
0.43 4.6

0.4 1.7
0.12 0,1:7

. i

4.4 10.4
4.3 8.5
2.5 0.76
2.7 3,2

1 4.8

0.15U 1,6
0.11 U 0.92 U
0.11 U 0.86 U
0.18 I . I 6 U
0.38 1.72 U
0.84 4.1

0.24 U 2.3
0.12 U 0.98 U

0.18 L I 3 U
0.13 0.99 U

0.12 U 1
0.3 U 3.5

0.38 U 3.07 U
1.2 12.2

0.66 7.9
0.99 7.4

0.39 U 3.1
1340 1

110
440

0.39 2.8
0.94 2

1.6 1

Zinc

4410
1010
8990

894
535
633
254

1370
16800

408
3460
3780

1160
1780
596
926
770

2610
807

1040
1140
829

1960
3580

388
6930
2960
4080
3790
3500
2970
1000
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Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Ref Date In Feet Antimony
Sediment (mg/kg)
PC7631 RV 13 07/16/1994 0
PC82I TP 2 12/12/1997 0
PC821 TP 2 12/12/1997 1.5
PC823 TP 2 12/12/1997 0
PC824 TP 2 12/12/1997 0.5
PC824 TP 2 12/12/1997 3
PC826 TP 2 12/12/1997 0
PC826 TP 2 12/12/1997 0
PC826 TP 2 12/12/1997 1
PC829 TP 2 12/12/1997 0
PC830 TP 2 12/12/1997 0
PC830 TP 2 12/12/1997 1
PC'832 TP 2 12/12/1997 0
PC832 TP 2 12/12/1997 1
PC834 TP 2 12/13/1997 0
PC835 TP 2 12/13/1997 0.5
PC835 TP 2 12/13/1997 2,5
PC837 TP 2 12/13/1997 0
PC837 TP 2 12/13/1997 0
PCS37 TP 2 12/13/1997 2,5
PC840 TP 2 12/13/1997 0
PC840 TP 2 12/13/1997 2.5
PC842 TP 2 12/13/1997 0
PC843 TP 2 12/13/1997 0.5
PC843 TP 2 12/13/1997 2,5
PCS45 TP 2 12/13/1997 <Q
PC846 TP 2 12/13/1997 0.5
PC846 TP 2 12/13/1997 2,5
PCM8 TP 2 12/14/1997 0,5
PC848 TP 2 12/14/1997 0.5
PC848 TP 2 12/14/1997 2.5
PC85I TP 2 12/14/1997 0
PC852 TP 2 12/14/1997 0.5
PC852 TP 2 12/14/1997 2.5

Groundwater - Total Metals (ug/1)
PC7595 Jflh. 13 07/27/1994 |

I .45U
0.99 J

0.938 J
0.931 J

1 J
0.975 J

1.03J

2.57 UJ
0,973 J
0.908 J

1.04J
1.01 J

0,983 J
1,01 J

0.919 J
I < 0 2 J

0.996 J

3,01 UJ
1.01 J

0,997 J
0,987 J
9.21 UJ
0.923 J
0.897 J

1.05J
I.05J
I.02J

1.03J
0.917 J
0.938 J

1 J

7.2 1

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

1 Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic

2,3 U

Cadmium Copper

0,48 U 31.4
38.6 J]

9.5 J
12.1 J
8.32 J
16.8 J

56.5 J
63,6 J
13.2 J
15.3 J
32.4 J
18.5 J
7.84 J
16.5 J

19 J
14.7,1
12.7 J

36.8 J
13.2 J
10,1 J
5.46 J
6.33 J
5.33 J
4.95 J
21.3 J
17.1 J
5,39 J

5.74 J
1.34 UJ
2.04 UJ
2 65 UJ

2 U

3.71 J 42.3 J
1.99
2.4 J
1.71
1.84

2.75

,„„„•„ JJJJ
"""""T96J

^SMi
============

__ig,
1.82J

____ JL72__

20.3
50.2
36.4
26.7

39.4
43

21.2
25

1 33I
24.6
23.1
28.4
22.7
29,2
38.2 j

5.79 J
4.4 J

2.03 J
3.1 U
2.37 J
1.42J
1.33J
7.21 J
2.85 J

0.354 J
0.416 J
O.I 13 J

0.19J
0,259 J

97.8

137 J |
27.5 J
16.8J
9.84 J
30.3 J
11.3 J

25.5 J
13.7 J
14.6 J

I2 .3J
6.58 J
10.1 J

14 J

1 ^£.2.1

Iron Lead Manganese

19600
28000 J

17000
23600
20200
17800

21800
23400
21600
20300
22300
17600
16000
19100
20100
20700

16300
50900 J]
17700J
14800 J
9890 J

1 1 100 J
8480 J

I4600J
I5300J
9470 J

I3500J
I4500J
6270 J
7280 J
9180 J

5 U

72.4
520 J
612
279
514
447

920

• • — — -"-JOT-

390
396
551

••'"-""•"^

449

746
880
690
636
384
646
564
204
60S
198

II. 1

14,7
5.16
6.31
10.8

1 U

619
629 J
549 J
378 J
553 J
3 I 9 J

953 J
435 J
346 J
547 J
859 J
502 J
450 J
408 J
392 J
462 J
644 J

771
959
440
254
552
437
233
999
228

907
679
608
361
686

10.8

Mercury

0.61 U
0.0836 J

0.0487 U
0.0488 U
0,05 15 U
0.0536 J

0.206
0.223

0.0509 U
0.0752 J

0.0546 U
0.0772 J

0.)
0.0524 U
0,0792 J

0.0533 U

0.149
0.121

0.0756 J
0.0522 U
0,0536 U
0,0941 J
0.0521 J

0.0497 U
0.121

0.0608 )
0,0502 U

0,0579 U
0.0459 U
0,0541 U
0.0562 U

0.2 U

Silver Zinc

0.61 U
1.51 J
I .36J
I.23J
I ,42J

1.1 J

2.27
3.54
I.I J
.68 J
.52 J
.47 J
. I 9 J
, I 5 J
1.1 J
,1.5 J

2.23
3.11

I.43J
1,3 J
1,4 J

1, , , , , , , , , , , 2 6 - « l
0.719 J
0.824 J

1.65J
0.822 J

0.68 J
0.559 J
0.203 J
0.175 J
0.366 J

0.4 U

161

558

••••••- g

:==_ 704vamasasvasB:

520

-'"•'"«•"• '^g-

606

•——— -~

609
1030

1240 J

— -'kvi
1090 J
728 J
587 J
319 J

1720 J
762 J
301 J

30, 4 J
10J

I7.4J
23.1 J

im 'iirrih'l
July 24, 20011



Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium
Groundwater - Total Metals (ug/1)
PC7596 MW 13 07/27/1994
PC7597 MW 13 07/27/1994
PC7598 MW 13 07/27/1994
PC7599 MW 13 07/27/1994
PC7600 MW 13 07/27/1994
PC760I MW 13 07/29/1994

i.

Surface Water - Total Metals (ug/1)
PC306 RV 2 11/13/1997
PC306 RV 2 11/13/1997
PC306 RV 18 05/23/1999
PC306 RV 3 05/16/1998
PC307 RV 2 11/13/1997
PC307 RV 7 10/29/1993
PC307 RV 7 12/01/1993
PC307 RV 7 12/21/1993
PC307 RV 7 01/21/1994
PC307 RV 7 02/17/1994
PC307 RV 7 03/08/1994
PC307 RV 7 03/23/1994
PC307 RV 7 04/08/1994
PC307 RV 7 04/18/1994
PC307 RV 7 05/06/1994
PC307 R|V 7 05/20/1994
PC307 RV 7 06/09/1994
PC307 RV 7 06/24/1994
PC307 RV 7 07/22/1994
PC'307 RV 7 08/18/1994
PC.307 RV 7 09/26/1994
PC307 RV 7 10/05/1994
PC307 RV 7 11/16/1994
PC307 RV 7 01/10/1995
PC307 RV 7 02709/1995
PC307 RV 7 03/07/1995
PC307 RV 7 03/23/1995
PC307 RV 7 04714/1995
PC307 RV 7 04/25/1995

July 24, 2001

2.3 2U
6.2 2U

_____ 1JT_ 2U
63~ 4
2 .1 2U

3 1 U

0.05 U
0.17

0.2 U 0.2 U
0.56 U 0.65

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Copper Iron Lead Manganese Mercury Silver Zinc

5.2
0.3 U

1
0.3 U
10.9
11.2

0.069 U

3
3

2.9
2.8
2.9
2.6
2.1

_____ 2A_
zT
1.9
2.3
2.5
2.8
3.3
3.2
2.9
3.5
3.1
2.6
2.2
2.4
2.2
2.5
3.9
2.1

1.7 5 U 1 U 22.7 0.2 U 0.4 U
_____ 3.4 41,9 1U 25.1 0.2 U 0.4 U

U 47.5 1.2 9.3 0.2 U 0.4 U
2.7 5 U 1 U 162 0.2 U 0,4 U
2.3 5U 2.5 80.2 0.2 U 0.4 U

1950
103
322
224

* 3840
5.5 1 358 1 11 .3 1390 0.2 U 0.4 U )*' 4860 1

0.06 U 5 U I U 0.1 U 0.22 U
0.13 1

20 U 1 2
0.4 U 21.5 U 0.1 U 0.4 U 0.2 U
0.73 J 68.6 J 2.6 1 . 4J 0.1 U 0.22 U

7
6

2.5 U
2.5 U
2.5 U

to
5J!

2.5 U
10, 1

2,5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U

6

1 »|
S i
10
7
7
6

I

5 J
2.5 U

9.3 U

1.1 U
1460
1270
1270
1210
1160
1220
940
955
893
593
773
813

1000
1010
773
980

1080
1060
1180
1040
876
978
778
970
828

Page 3



Data Summary Table
Pine Creek - segment PineCrkSegOl

l.ocaiitm Depth
Location Type Ref Dale In Feet Antimony Arsenic
Surface Water - Total Metals (ug/1)
PC307 RV 7 05/10/1995
PC'307 RV 7 05/24/1995
PC307 RV 7 06/12/1995
PC307 RV 7 06/27/1995
PC307 RV 7 07/12/1995
PC307 RV 7 07/25/1995
PC'307 RV 7 08/14/1995
PC307 RV 7 09/13/1995
PC307 RV 3 05/15/1998 0.5 U 1U
PC3Q8 RV 2 11/13/1997 0.37 U 0.19
PC308 RV 7 10/29/1993
PC'308 RV 7 12/01/1993
PC308 RV 7 12/21/1993
PC308 RV 7 01/21/1994
PC308 RV 7 02/17/1994
PC308 RV 7 03/08/1994
PC.108 RV 7 03/23/1994
PC308 RV 7 04/08/1994
PC308 RV 7 04/18/1994
PC308 RV 7 05/03/1994
PC308 RV 7 05/19/1994
POOR RV 7 06/09/1994
PC308 RV 7 05/24/1994
PC'3'0.8 RV 7 07/22/1994
PC308 RV 7 11/16/1994
PC308 RV 7 Q I/I 0|l 995
PC'308 RV 7 02/09/1995
PC308 RV 7 03/22/1995
PC3fl« RV 7 04/14/1995
PC308 RV 7 04/25/1995
PC308 RV 7 05/10/1995
PC30S RV 7 05/24/1995
PC3G8 RV 7 06/12/1995
PC308 RV 7 06/27/1995
PC308 RV 7 07/12/1995
PC308 RV 7 07/25/1995
PC308 fly, 7 08/14/1995

Cadmium

1.4
2.2

2
1.9
2.2
2.6
2.8
2.8
1.8
17

«m*=mjy)£

"""""""HT

16.1
10

_____ 9.8
io"

8.3
6.9

9
9.8
11
13
14
15
19
U

7.7
7.2
8.4
7.4

9
10
U
12
11
14
15

Boxed Sample Results Exceed
Screening Level By Mare Than IX

Copper Iron Load Manganese

2.5 U
5J

2.5 U
5J

2.5 U
9

2.5 U
5 J

3'U 20 U 2 SU
1 J 21 U 13.2 1 U

9
7

1 »!
5J
6
6

12
5 J

2.5 U
6

5 J
7
6

17 |
8

15
7

1 I7|
9
7
9

12
14
20 |
7

10
7

A

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than IflOX

Mercury Silver Zinc

582
647
682
680
840
817
930
888

0.2 U 0.3 U 696
O.I U 0.22 U * 7ISO

EzJal?>**Mj37ri
IMMMMJ

pPll

* 3190
3000
2860

* J ! I 4 0
IT"""""5|S'
[j^^jnflri
l*^^46Jn
|T""""jSj
iT*****Sn
1*^.42671
* 326fl

2820
* 373fl
* 3490
I^^^SI
1*....— .-̂ Jl£.iii»Miiffi]«•»••••••.
r^^^iSij
[*""""22jn^T^n
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Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic
Surface Water - Total Metals (ug/1)
PC308 RV 7 09/13/1995
PC308 RV 3 05/15/1998
PC309 RV 2 11/12/1997
PC309 RV 3 05/15/1998
PC310 RV 2 11/12/1997
PC312 RV 2 11/11/1997
PC3I2 RV 3 05/14/1998
PC322 RV 3 05/15/1998
PC322 RV 3 05/15/1998
PC323 RV 3 05/15/1998
PC324 RV 3 05/17/1998
PC325 RV 3 05/17/1998
PC326 RV 3 05/18/1998
PC332 AD 2 11/14/1997
PC332 AD 3 05/10/1998
PC333 AD 2 11/14/1997
PC333 AD 3 05/10/1998
PC334 AD 2 11/14/1997
PC335 AD 2 11/14/1997
PC335 AD 3 05/10/1998
PC336 AD 2 11/14/1997
PC336 AD 3 05/flofl998
PC338 RV 3 05/15/1998
PC340 AD 2 11/15/1997
PC340 AD 3 05/11/1998
PC341 AD 2 11/15/1997
PC341 AD 2 11/15/1997
PC341 AD 3 05/11/1998
PC343 AD 2 11/15/1997
PC343 AD 3 05/11/1998
PC344 AD 2 11/16/1997 [
PC348 AD 2 11/16/1997
PC348 AD 3 05/10/1998
PC348 AD 3 05/10/1998
PC351 AD 2 11/16/1997
PC352 SP 2 11/16/1997
PC360 RV 3 05/'l 5/1998

0.55 1 U
0.94 U 0.16 U

0.5 U 1 U
3.9 J 8.1 J
1.3 U 0.16 U
0.5 2U

0.5 U 1 U

0.5 U 1 U
1.2 U 0.2 U

0.089 U 0.23 U
0.76 1 U

0.66 U 3.3
0.2 U 3.1 J

0.27 U 0.7 J
03 J

0.18 U 0.69 J
0.52 U 1.6J

0.8 J
0.57 U 3.2

O.I U 1.9J
0.5 U 1 U

0.23 U 0,99 J
0.2 U 2 U

0.24 J
0.15 U

0.2 U 2 U
0.41 U 0.87 J

0.2 U 2 U
241 | 36.9

0.24 U 0.39 J
0.3 J

1.7U 0.39 J
0.72 U I .4J

0.5 U 1 U

Cadmium

15
9.6

0.069 U
0.1 U

5.5
1.8
0.7
1.2

3
8.9 J

0.041 U
3

1.3
1 J

0.069 U

29.2
0.27 J
0.5 J
3.4

3.3 J
0.36
0.8
0.5

22.8

108
7.6
8.2

0,069 U
0.71

0.3 UJ

0.7
2.2
0.6

Copper

3 U
0.22 J

3 U
1* 19l|

0.49 J
2 U
3 U

3 U
1.3 j]

0.44 U
3 U
6.3

4.7 J
3.8

1.1 J
1* 5681

0.75 U
3.7 J
1.7 J
Til
3 U

2.4 j|
2 U

11.6
38
2 J
4

0.37 J
0.21 J
0.4 U
0.6 J

0.56 J
1.5 J
3 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron

20 U
9.6 U
20 U

7130
6.1 U
20 U
20 U

20 U
41. U
25.4 J

38.2 U
27.1 U

234
544

175 J
969

3350
1250 J

412
396 J
20 U
277
48

62.8 U

527
734
90

142
10 U
5.6 J

20.3 J
640
143

20 U

Lead

10
5.5

0.33 J
0.5 U
77.8 |
0.68

1.1

2.8
5.1

1 31.9|
0.41 J

13.6
0.83
0.6 U

1 37.11
9.1

| 649 1
1.7

1.6 J
10.7

3 J
1.3

36.2)
5.4

2.4
5.7
8.5
0.6

0.76
4.1

2.7 J
3.5
6.8

11.2
1.4

Manganese

5 U
1 U
51)

704
1 U
5 U

10.3
5 U

0.9 J
5 U

3.3 J
1.4 J
77.7

10 J
1240
922
750

_____ 162., __

5 U
11.3
5 U

803
2560
985
813
15.8
I.I J

0.4 UJ
0.6 J
70.9
8.3 J
5 U

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 0.3 U
0.1 U 0.22 U
0.2 U 0.3 U
0.1 U 0.22 J
O.I U 0.22 U
0.2 U 0.2 U

0.2 UJ 0.3 U

0.2 UJ 0.3 U
0.2 U

0.16U 0.042 U
0.2 U 0.3 U
O.I U 0.22 UJ
0.2 U 0.4 U
0.1 U 0.22 U
0.2 U
0.1 U 0.22 U
0.1 U 0.22 U
0.2 U
0.1 U 0;22U
0:2 U

0.2 UJ 0.3 U
O.I U 0.22 U
0.2 U 0.2 U
0.1 U 0.22 U

0.2 U 0.2 U
O.I U 0.22 U
0.2 U 0.2 U
0.1 U 0.22 U
0.1 U 0.22 U
0.2 U

O.I U 0.22 U
O.I U 0,22 U
0.2 U 0.3 U

* 4830 1
* 3100 1

12.9 U
5 U

* 5190
423
179

569
1110

10.8 J
732

61.5 J
———— jj-jjp

21.2 UJ
6.7 J

* H ) 5 0 0 J |
* 10800 J
* 9120

1480 J
2190

117
278 J

161
* 14000 J

* 65400 1
^"Zjueooj
^^81001

35.6 U
212
75.7
102
312

2160
190
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Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium Capper
Surface Water - Total Metals (ug/l)
PC'375 SP 3 05/12/1998
PC400 AD 3 05/11/1998
PC7506 RV 13 07/15/1994
PC7507 RV 13 07/15/1994
PC7508 RV 13 07/15/1994
'C7S09 AD 13 07/15/1994
PC7510 AD 13 07/15/1994
PC751I SP 13 07/15/1994
PC7512 RV 13 07/15/1994
PC75I3 RV 13 07/15/1994
PC7514 RV 13 07/15/1994
PC7515 RV 13 07/15/1994
PC75I6 RV 13 07/15/1994
PC7517 RV 13 07/15/1994
PC75I8 RV 13 07/15/1994
PC75I9 RV 13 07/15/1994
PC7520 AD 2 11/15/1997
PC7520 AD 13 07/15/1994
PC'7520 AD 3 05/10/1998
PC7521 RV 13 07/16/1994
PC7522 SP 13 07/16/1994
PC7523 SP 13 07/16/1994
PC7524 RV 13 07/16/1994
PC7525 RV 13 07/16/1994
PC7526 AD 13 07/16/1994
PC7527 RV 13 07/16/1994
PC7S28 RV 13 07/16/1994
PC7529 RV 13 07/16/1994
PC7603 SP 13 07/16/1994
PC7604 RV 13 07/16/1994
PC7605 RV 13 07/16/1994

Surface Water - Dissolved Metals (ug/l)
PC306 RV 2 11/13/1997
PC3Q6 RV 18 05^23/1999
PC306 RV 3 05/16/1998
PC307 jijk 2 11/13/1997

July M. 2001 ̂ P

0.5 U 1 U
0.2 U 3

1 U 2U
I U 11.7
1 U 2U
1 U 2V
1U 3
1 U 2U
IU 6 ,9
I U 2 U
1 U 2U
1 U 2U
1 U 2U
1 U 2U
1 U 2U
1 U 2U

1,2 U 0 .6IJ
1 U 2U

1.2 U 1.7 J
1 U 2U
I U 2U

U 2U
U 2U
U 2U
U 2U
U 2U
U 2U
U 2U
U 2U
U 2U
U 2U

0.5 U O.I U

0.2 U
0,53 0.71

16.5 j 1 4.6
190 | k- 149

0.3 U 2.2
7.9 57,9

0.3 (J
_____ 6.7_

5.6
0.3 U

==:J1^mamemmmmm

0.3 U
17

0.3 U
4.4

'mfStssKttttitss if saiiigass
5.8

0.3 U
. .; .....^^Jlg,;-':--"::^-^^

167

0,3 U
0,3 U
0.3 U
0,3 U
13.5
3.3

0.3 U
0.3 U
0.3 U
0.3 U
0.3 U
0.3 U
11.9

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron

47.2
| 5520

176
| 875

97.9
55.2

1 4250
5 U

| 23100
5 U

57.3
5 U
5 U

90.6
S U
5 U

| 330
0,3 U 73.7
30.7

0.3 U 0.3 U
33.5
40.6
0.3 U
0.3 U

2.9
3.1

0.3 U
0.3 U

3.6
0.3 U
0.3 U

0.04 U
1 U

3.24

^ JM
--.-.-:::,:,_===

1,5
1.4
2.1

0.3 U
2,6

0.3 U
1.7
3.5
3.8

05 U

0,4 U
^A54

1 590 J)
180
5 U
169
5 U
5 U

220
5 U
198
5 U
5 U

| 4,2
186

10 U
10 U

154UJ
10 U

Lead Manganese

1 —— ffiL
I*,™, 2^

74.6
2610

10.6 0.1 U
254
1.9

^^^JIS.8
^"™"U9<

| 78.8
0,1 U
0,1 U

178 1
2.4 0.1 U
157
U
1.6
2.3
2.8
3.5
4.4
1 U

141
22.6
163

J^-s
^ ĵ|£

70
1,9
1.1
4,2

15,9
44.2

1 U
3

92.6
67.9

0.1 U
1 U

0.1 U
1,76

502 |
9.6

0.1 U
0. U
0. U
0. U
0. U
0. U
45.9
53.1
732
11.3
57.4 |
6.6

0.1 U
0.1 U

| 203|
3.3
8.8

0.1 U
0.1 U
15,5

1,9

1 U
1 U

6.5 J
1

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Result* With (*) Exceed
Screening Level By More Than 1WX

Mercury Silver Zinc

0.2 U 0.3 U
0.2 U 10.7
0.2 U 0.4 U
0.2 U 0.4 U
0.2 U 0.4 U
0.2 U 0.4 U
0,2 U 0,4 U
0,2 U 0,4 U
0.2 U 0.4 U
0.2 U 0.4 U
0.2 U 0.4 U
0.2 U 0,4 U
0.2 U 0,4 U
0,2 U 0.4 U
0.2 U 0.4 U
0,2 U 0,4 U
0,1 U 0.22 U
0,2 U 0.4 U
0,2 U 0,1 U
0,2 U 0.4 U
0.2 U 0.4 U
0,2 U 0,4 U
0,2 U 0,4 U
0,2 U 0.4 U
0,2 U 0,4 U
0.2 U 0,4 U
0,2 U 0,4 U
0,2 U 0,4 U
0.2 U 0,4 U
0.2 U 0,4 U
0,2 U 0,4 U

0.2 U 0.03 U

05 UJ
0,2 U 0.03 U

*. . 6210, 1
* 61400

333
2760
343

1140
* 3530

523
2160

* 3690
386

* 4780
528

1440
1500
21.2

*-- 563<U|^""•^uoTI
0,9 U
469 |zzn&j

*^130«0|
47

14.3
1690
606
247
14.6

1300
280
111

2 U
39

1.9UJ
Jfe, 1370•k==!
^PPage6



Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Surface Water - Dissolved Metals (ug/1) |
PC307 RV 7 10/29/1993
PC307 RV 7 12/01/1993
PC307 RV 7 12/21/1993
PC307 RV 7 01/21/1994
PC307 RV 7 02/17/1994
PC307 RV 7 03/08/1994
PC307 RV 7 03/23/1994
PC307 RV 7 04/08/1994
PC307 RV 7 04/18/1994
PC307 RV 7 05/06/1994
PC307 RV 7 05/20/1994
PC307 RV 7 06/09/1994
PC307 RV 7 06/24/1994
PC307 RV 7 07/22/1994
PC'307 RV 7 08/18/1994
PC307 RV 7 09/26/1994
PC307 RV 7 10/05/1994
PC307 RV 7 11/16/1994
PC307 RV 7 01/10/1995
PC307 RV 7 02/09/1995
PC307 RV 7 03/07/1995
PC307 RV, 7 03/237(995
PC307 RV 7 04/14/1995
PC'307 RV 7 04/25/1995
PC307 RV 7 05/10/1995
PC307 RV 7 05/24/1995
PC307 RV 7 06/12/1995
PC307 RV 7 06/27/1995
PC307 RV 7 07/12/1995
PC307 RV 7 07/25/1995
PC307 RV 7 08/14/1995
PC307 RV 7 09/13/1995
PC307 RV 3 05/15/1998 0.5 U 1 U
PC'308 RV 2 11/13/1997 0.5 U 0.18
PC308 RV 7 10/29/1993
PC308 RV 7 12/01/1993
POOS RV 7 12/21/1993

3.1
2.9__

3.1
2.8

_____ 2.2__

2.2
_____ L8_

zJ
2.3_.

3.5
3.2

3
3.3
3.2
3.1
2.5

_____ 2.1__

2.5
2.4
2.1
1.6
2.1
1.8
1.9
2.3
2.6
2.8

3
1.9

18.3
15.2
14.5
14.2

3 U
1.3

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

20 U
I O U

3J
1.5 U

5
1.5 U
1.5 U
1.5 U
1.5 U

3 J
1.5 U

3J
1.5 U
1.5 U

4
1.5 U
2.5 J

3 J
3 J

1.5 U
4

1.5 U
4
4

1.5 U
3 J

1.5 U
4
4
4

1.5 U
1.5 U

3 J
3 J
1.2

14.4
5
4
4

5 U
1 U

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 0.3 U
0.2 U 0.03 U

1280
1240
1230
1120
1270
960
966
949
578
786
824

1010
1040
804

1010
1120
1110
1240
1040
894
969
813
948
864
577
652
687
690
861
833
943
927
679

*^Tm\
* 5 8 5 0 J

*"™^^2
* 6490 1
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Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
PC308 RV 7 01/21/1994
PC'308 RV 7 02/17/1994
PC308 RV 7 03/08/1994
PC308 RV 7 03/23/1994
PC308 RV 7 04/08/1994
POOS RV 7 04/18/1994
PC308 RV 7 05/03/1994
PC308 RV 7 05/19/1994
PC'308 RV 7 06/09/1994
PC308 RV 7 06/24/1994
PC308 RV 7 07/22/1994
PC308 RV 7 11/16/1994
PC308 RV 7 01/10/1995
PC'308 RV 7 02/09/1995
PC308 RV 7 03/22/1995
PC308 RV 7 04/14/1995
PC308 RV 7 04/25/1995
PC308 RV 7 05/10/1995
PC308 RV 7 05/24/1995
PC308 RV 7 06/12/1995
PC308 RV 7 06/27/1995
PC308 RV 7 07/12/1995
PC308 RV 7 07/25/1995
PC308 RV 7 08/14/1995
PC308 RV 7 09/13/1995
PC308 RV 3 05/15/1998 0.54 1 U
PC309 RV 2 11/12/1997 0,79 0.1 U
PC309 RV 3 05/15/1998 0.5 U 1 U
PC3IO RV 2 11/12/1997
PC312 RV 2 11 /11 /1997 1.1 0.25
PC3I2 RV 3 0V 14/1998 0.5 2U
PC322 RV 3 05/15/1998 0.5 U IU
PC'322 RV 3 05/15/1998
PC323 RV 3 05/15/1998 0.5 U IU
PC324 RV 3 05/17/1998 1 U 0.2 U
PC325 RV 3 05/17/1998 0.15 U 0.23 U
PC326 Ry. 3 05/18/1998 0.6 1 U

11
9.9
10

8.4
7.3
9.5

10.5
11
12
14
15
18
10
8

7.3
8

7.7
9,6
10
11
13
12
14
15
16
10

0.04 U
O.I U

1.78
0.7
U

3.1
10 J

0.041 U
3

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

3U 20 U
0.5 U 10 U

3U 20 U

0.56 10 U
2U 20 U
3U 20 U

3U 20 U
1.5 J

0.44 U 29.1 J
3U 20 U

4

mmmmmmm

4
:=== 4mmaemmmm

4

• • • • • - •-•••• |

- • - - • • • j

U
1.5 U

==============

5
7
5
8
7
6
9
6
8

4.4
0.1 U
0.5 U

0.61
0.7
1.5

3.2
30.9

0.44 J
5.7

Shaded Results With (*) Exceed
Screening Level By More Than IflOX

Manganese Mercury Silver Zinc

5 U 0.2 U 0.3 U
1 U 0.2 U 0.03 U
5 U 0.2 U 0.3 U

| 251 j 0,2 U
1 U 0.2 U 0.03 U
5 U 02 U 0.2 U

0.2 UJ 0,3 U
10,3

5 U 02 UJ 0.3 U
0.2 UJ

0.92 J O . I 6 U 0042UJ
5 U 0.2 U 0.3 U

1* 5320 1
* 466ft

3910
3240
3190
2970
3230
3670
4120

* 4560

•HMMMlJ
1* 7410 1
* 4320

3270
2850
3680
3580
3530
4010

* 42RO
* 4220

4170
4120

* 4860
* 4980

3000
4.7
5 U

415
188

56J
1090

9,7 J
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Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
|Surface Water - Dissolved Metals (ug/1)
PC332 AD 2 11/14/1997
PC332 AD 3 05/10/1998
PC333 AD 2 11/14/1997
PC333 AD 3 05/10/1998
PC334 AD 2 11/14/1997
PC335 AD 2 11/14/1997
PC335 AD 3 05/10/1998
PC336 AD 2 11/14/1997
PC336 AD 3 05/10/1998
PC338 RV 3 05/15/1998
PC340 AD 2 11/15/1997
PC340 AD 3 05/11/1998
PC34I AD 2 11/15/1997
PC341 AD 2 11/15/1997
PC341 AD 3 05/11/1998
PC343 AD 2 11/15/1997
PC343 AD 3 05/11/1998
PC344 AD 2 11/16/1997 [
PC348 AD 2 11/16/1997
PC348 AD 3 05/10/1998
PC351 AD 2 11/16/1997
PC352, SP 2 Hjtl6pl997
PC360 RV 3 05/1 5fl 998
PC375 SP 3 05/12/1998
PC400 AD 3 05/11/1998
PC7520 AD 2 n|15/'i997
PC'7520 AD 3 05/10/1998
PC'7642 RV 13 -
PC7642 RV 13 03/01/1993
PC7642 RV 13 08/01/1993
PC7643 RV 13 -
PC7643 RV 13 03/01/1993
PC7643 RV 13 08/01/1993
PC7644 RV 13 — •
PC7644 RV 13 03/01/1993
PC7644 RV 13 08/01/1993
PC7645 RV 13 -

0.54 3.6
2.7 J

0.5 U 0.27
0.2 U

0.5 U 0.29
0.5 U 0.49

0.3 J
0.5 U 0.91

0.8 J
0.5 U 1 U
0.5 U 0.31
0.2 U 2 U
0,5 U 0.33

0,2 U 20
0,5 U 0.36
0.2 U 2 U

1.37
0.8.)

0.04 U

30.5
0.44

5.43 |
3.2 J
0.52
0.5 J

1* 548 i
0.5 U

0.5 UJ 3.3 j|
____ 0.83__

0.38
0.9_

24.7

0.26
0.8 J

3 U
0,78

2 U
10.9 |

* 107
7.35

8
267 1 33.1 0.02 U

0.5 U 0.24
0.3 J

1.7 0.22
0.65 0,64
0.5 U 1 U
0.5 U 1 U
0.2 U 2 U
0.61 0.1
0.4 U 0.6 J

4 U
4 U

4 U
4 U
4 U
4 U
4 U
4 U
4 U

0.88
0.4 UJ

0.6
2.43
0.64
17.3

* 187
10.8

* 135 J
0.6 U
0.6 U
0.6 U

13
14

15.6
0.6 U
0.6 U
0.6 U
0.6 U

15.8
0.5

3
0.42
0.35
0.4 U
0.35
0.83

3 U
4.3

, '35 |
1.6

15.3 J
0.6 U

3.5 I
3

0.6 U
3.5 |

3
0.6 U
0.6 U
0.6 U
0.6 U

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron

10U
171 J

10
107 J
649

15
543 J
10 U

215 J
20 U
22.4
20 U
I O U

20 U
I O U

31
I O U
I O U

20.8 J
357
I O U
20 U
20 U

4220
I O U

213 J
59

115
11

8.8
76.4
I O U

6
I I

I O U
24.7

Lead Manganese

0.41 1.8
0.8 UJ 0.7 J

0.58 4
1 UJ 0.2 U

1* 640 |
0.31
1.1 U
0.17
0.1 U
0.95
5.83
2jf

0.98
0.4

0.13
0.2 U
0.93
3.89
2.9 J
3.99

1340
930
688

_____ 143
198
5 U

7.67
5 U

1 ———— 8331
* 2530

951
850
8.9
1.1

0.4 U
71.3

1.01 1.4
0.7 5U

29.6
* 2150

19.3
20 J

0.308
0.311

2 U
4

14.8
4.3

0.382
0.131

2 U
3.65

————— ̂* 2590
39

588
0.2 U
0.2 U
0.2 U
0.2 U

6.9
0.2 U

1.2
0.2 U
0.2 U

5,8

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver

0.2 U 0.03 U
0.2 U
0.2 U 0.03 U
0.2 U
0.2 U 0.03 U
0.2 U 0.03 U
0.2 U
0.2 U 0.03 U
0.2 U
0.2 U 0.3 U
0.2 U 0.03 U
0:2 U 0.2 U
0.2 U 0.03 U

0.2 U 0.2 U
0.2 U 0.03 U
0.2 U 0.2 U
0.2 U 0.03 U
0.2 U 0.03 U
0,2 U
0;2 U 0:03 U
012 U 0;03 U
0.2 U 0.3 U
0.2 U 0.3 U
0,2 U 0.2 U
0,2 U 0.03 U
0.2 U

Zinc

57
39.4
4.6

5.1 J
^ j ^ l H O C j
^^107001
* 8720

1250
2010

107"
288
167

*^13300j
^"^^Sj
^^^^^n
T""""83lo1

15.2
214

_____ 116__

2050
185

* ^ 6 f l 9 0 j
T^~623fl!n
* 4850 1

9.1 U
10

5.2
13

* 6060 1
A J J 5 4 0 J
^^snon

14
5.7
7.4
364
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Data Summary Table Bwcd Sampie Resulu Ej(cwd
Pine Creek - Segment PineCrkSegOl Screening Level By More Than IX

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper Iron Lead Manganese
Surface Water - Dissolved Metals (ug/1)
PC7645 RV 13 03/01/1993 4 U 0,6 U 2.2 15
PC7645 RV 13 08/01/1993 4 U 0.6 U | 4,7 5.8

1.26
2

PC7646 RV 13 — 4 U 0.6 U 0,6 U 2.5 0.984
PC7646 RV 13 03/01/1993 4U 2.6 3.1
PC7646 RV 13 08/01/1993 4U 3.6 0.6 U

3.8
1.4

PC7647 RV 13 — 4 U 0,6 U 0.6 U 17 0.08
PC7647 RV 13 03/01/1993 4U 0.6 U 0.6 U 14 0.1
PC7647 RV 13 08/01/1993 4U 0,6 U 0.6 U 10 U 2U
PC7649 RV 13 - 4 U 0.6 U 0.6 U 13 0.772
PC7649 RV 13 03/01/1993 4U 0.6 U 4.6] 18 1.58
PC7649 RV 13 08/01/1993 4U ( 2,2 1 0,6 U 10 U
PC76SO RV 13 — 4 U 0.6 U 0.6 U 14
PC7650 RV 13 03/01/1993 4 U 0.6 U 2.2 22
PC7650 RV 13 08/01/1993 4U 0.6 U 0.6 U 10 U
PC7651 RV 13 - 4U 0.6 U 0.6 U 10 U
PC'7651 RV 13 03/01/1993 4U 0.6 U 3.1 16
PC765I RV 13 08/01/1993 4U 0.6 U 0.6 U 10 U
PC7652 RV 13 - 4U 0.6 U 0.6 1) 10 U
PC7652 RV 13 03/01/1993 4U 0,6 U 0.6 U 15
PC7652 RV 13 08/01/1993 4U 0,6 U | 7.2 1 6
PC7653 RV 13 — 4U 0..6 U 0.6 U 10 U
PC7653 RV 13 03/01/1993 4 U 0.<6 U 0.6 U 8.8

2 U
1.02
1.41
2 U

v̂ :̂.L|iv^™°:|||=

2 U
1.12
2.38

a.n:mJbl""iiSE5°:i°i!!:r
1,55

PC7653 RV 13 08/01/1993 : 04 U 5.7 1 10 U 2 U
PC76S4 RV 13 4 U 0,6 U 0.6 U 10 U
PC7654 RV 13 03/01/1993 4 U 0,6 U 0.6 U 4.6
PC7654 RV 13 08/01/1993 4 U Os6 U 0.6 U 4.4
PC7655 RV 13 - 4 U 0,6 U 0.6 U 10 U
PC7655 RV 13 03'OI/I993 4 U 0,6 U 0.6 U 2,5
PC7655 RV 13 08/01/1993 4 U 0,6 U 0.6 U
PC7659 SP 13 06/01/1993 4U 0.6 U 0.6 U 37.7
PC7660 SP 13 06/01/1993 4.52 0.6 U 0.6 U 11700

1.67
1.5
1.7

0.12
0.094

2 U
2 U

11,7

3,3
3.2

0.2 U
9.7

0.2 U
0.2 U
0.2 U
0.2 U
0.2 U

1.1
0.2 U

1.2
1.9

0.2 U
1.3
2.4

0,2 U
0.2 U

1.4
0.2 U
0,2 U
0.2 U

3.2
0,2 U
0,2 U
0,2 U
0.2 U
0,2 U
0.2 U
0,2 U
1060

PC766I SP 13 06/01/1993 4U 0.6 U 0.6 U 1120 2U 467
PC7662 SP 13 06/01/1993 4 U 0,6 U 0,6 U 48,4
PC7663 SP 13 06/01/1993 4 U 0.6 U 0.6 U 479
PC7664 SP 13 CWQI/1993 4 U 0.6 U 0,6 U 18
PC7665 SP 13 06/01/1993 0.98 4,1 0.6 U 81.5
PC7666 SP 13 06/01/1993 4 U 4,2 0.6 U 10 U

1.5
1.7
2 U

3.11
1.5

3.8
4.2
2.5

| 22
0.2 U

Shaded Sample Results Exceed Screening
Level By More Than 10X

1 Shaded Results With (*) Exceed
Screening Level By More Than IWX

Mercury Silver Zinc

194
424

1250
1250
1200

5.8
8.6

11
^ __amw518__

373
558
378
491
774
657
561
536
359
562

J|Svmsamaama

128

197
199
137
5.5
3.8
5.1
6.5

1010
0.6 U
777
8.8
4,2

3640
2000

4fc '
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Data Summary Table
Pine Creek - segment PineCrkSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Surface Water - Dissolved Metals (ug/1)
PC7667 RV 13 06/01/1993
PC7668 RV 13 06/01/1993
PC7669 RV 13 06/01/1993
PC7670 RV 13 06/01/1993
PC7671 RV 13 06/01/1993
PC7672 RV 13 06/01/1993
PC7673 RV 13 06/01/1993
PC7674 RV 13 06/01/1993
PC7675 RV 13 06/01/1993
PC7676 RV 13 06/01/1993
PC7677 RV 13 06/01/1993
PC7678 AD 13 08/01/1993
PC7679 AD 13 08/01/1993
PC7680 AD 13 08/01/1993
PC7681 AD 13 08/01/1993
PC7684 AD 13 08/01/1993
PC7685 AD 13 08/01/1993
PC7686 AD 13 08/01/1993
PC7687 AD 13 08/01/1993
PC7689 AD 13 08/01/1993
PC7691 AD 13 08/01/1993
PC7693 SP 13 OS/Oil^
PC7694 SP 13 08/01/1993
PC7S95 SP |3 0:8/01/1993
PC7696 SP 13 08/01/1993
PC7697 SP 13 08/01/1993

4 U
4 U
4 U
4 U
4 U
4 U
4 U
4 U
4 U
4 U
4 U
3.1
4 U
4 U
2.3
4 U
0.9
4 U
4 U
4 U
4 U
213'
4 U
4tJ

4 U

32.7
3.6
11

6.8
2.4

0.6 U
0.6 U
0.6 U
0,6 U

2.8
9.1

0.6 U
0.6 U

* 46.6
* 226

24.3
1

0.6 U
0.6 U
0.6 U

4.2
19.5

0.6 U
0.6 U
0.6 U
0.6 U
0.6 U
0.6 U
0.6 U
0,6 U
0,6 U

3.5 |
0.6 U
0.6 U

138 | '
1.5
10 I

0.6 U
0.6 U
0.6 U

* 61.8 1 I* 1070 1
0.6 U

2.5
0.6 U

2.7
12

0.6 U
0.6 U
0.6 U

4

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

20.6
25.6
9.7

11
16

6.1

10 U
10 U
20.8

10 U
11

10 U
5460

7.5
403
8.1

3490
1160
1050
1 0 U
7.6
284
4.1

57.7

39.8
7.71
23.7
46.3
3.11

1.8
1.8
2 U
2 U

5.42

2 U
1.5

7.43
* 2560

16.9
1.4
2 U
2 U

7.93
1* 822

| 118
7.83
10.3
2.2
4.6

7.21
6.98
0.2 U
0.2 U
5.75
2,1

0.2 U
7.86

62
1* 3070

132
833
315
608
147

| 1390
2 U 0.2 U
1.9
2 U

7.34

216
118

9.05
9.61

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than IOOX

Mercury Silver Zinc

* 12900
776

4070
1870
1200
539
445

0.6 U
33,8
1330
3260

61
683

* 26200
h^73600j
^^8451)1
* 9950

2650
12

389
^^^^mmt^m
I* 163001

28.3
2070

16
918

* 5130
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Data Summary Table
Pine Creek - segment PineCrkSegOZ

Location
Location

Type Ref Date
Depth

In Feet Antimony Arsenic Cadmium Copper

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than IOX

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Iron Lead Manganese Mercury Silver Zinc

Surface
PC3II
PC31I
PC311

Water - Total Metals (ug/1)
RV
RV
RV

2
18
3

11/12/1997
05/23/1999
05/14/1998

0.1 U 0.16 U

0.2 U 2 U

0.069 U

0.2 U

0.52 J

2 U

9.4 U
40 U

20

0.15 J

0.2 U

2.3 J

5 U

0.1 U

0.2 U

0.22 U

0.2 U

13.2 U

I O U

Surface Water - Dissolved Metals (ug/1)
PC3I1
PC311
PC3I1
PC7648
PC7648
PC7648

RV
RV
RV
RV
RV
RV

2 11/12/1997
18 05/23/1999
3 05/14/1998

13 -
13 03/01/1993
13 08/01/1993

0.5 U

0.2 U

0.11

2U
4 U
4 U
4U

0.04 U
1 U

0.2 U
0.6 U
0.6 U
0.6 U

0.5 U

2 U
0.6 U
0.6 U

5.2

I O U
10

20 U
17
18

I O U

0.1 U
1 U

0.2 U
0.367

0.18
2 U

111
1 U
5U

0.2 U
0.2 U
0.2 U

0.2 U

0.2 U

0.03 U

0.2 U

2.5
I U

I O U
12

7.7
II
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Data Summary Table
Pine Creek - segment PineCrkSegOS

Location Depth
Location Type Ref Date In Feet Antimony

Surface Soil (mg/kg)
PC753I TL 13 07/21/1994 0
PC7539 TL 13 07/21/1994 0
PC7548 TL 13 07/22/1994 0
PC7632 GS 13 07/18/1994 0
PC7633 GS 13 07/18/1994 0
PC7634 GS 13 07/18/1994 0
PC7635 GS 13 07/18/1994 0
PC7636 GS 13 07/19/1994 0
PC7637 GS 13 07/19/1994 0

Subsurface Soil (mg/kg)
PC753I TL 13 07/21/1994 0.33
PC753I TL 13 07/21/1994 4
PC7539 TL 13 07/21/1994 0.5
PC7539 TL 13 07/21/1994 2,5
PC7548 TL 13 07/22/1994 1.6
PC7548 TL 13 07/22/1994 2.5

Sediment (mg/kg)
PC7606 RV 13 07/14/1994 0
PC7608 RV 13 07/15/1994 0
PC7609 RV 13 07/15/1994 0
PC806 TP 2 12/11/1997 0
PC806 TP 2 12/11/1997 1
PC808 TP 2 12/11/1997 0.5 |
PC808 TP 2 12/11/1997 2.5
PC810 TP 2 12/11/1997 0 |
PC8I1 TP 2 12/11/1997 0,5
PC8I2 TP 2 12/11/1997 0
PC813 TP 2 12/11/1997 0.5
PC8I3 TP 2 12/11/1997 2.5
PC'8 15 TP 2 12/11/1997 0.5
PC815 TP 2 12/11/1997 0.5
PC815 TP 2 12/11/1997 2.5
PC8I8 TP 2 12/12/1997 1
PC8I8 TP 2 12/12/1997 4

Arsenic

59.7 J 56.6
55.2 |

6
5.4

0.24 U
0.3 U

11.1
5.5

0.24 U

9.4
16.8
20.6
0.3 U

4.2
0.25 U

18.49U
14.17 U
12,82 U

29 J
1.29UJ

72.8
347

48.4
18.4
14.4
220
78

9.2

98.2
39.1
227
17.6
160

30.5

47.7
26.6
25.4

1 1 . 1 J
8.97 J

31.8 j|
11 UJ

19.6 j|
1.01 J
0.93 J

0.963 J
0.95 J

0.92 J
0.976 J
0.983 J
0.946 J

34.4 J
34.6 J
60.6 J
10.8 J
2.95 J
2.95 J
5.7 J

2.79 J
5.01 J

19,
7.44 J

Cadmium

0.09 U
0.08 U
0.09 U

4
3

1.9
0.09 U

2.9
0.08 U

| 122
9

| 49.2
7

| 43.3
0.08 U

1.1
1.7
I . I

1.02J
0.822 J
0.959 J

0.84 J
0.417 J

1.25J
0.55 J

0.581 J
0.38 J
0.82 J

0.529 J
l . l l J

0.808 J

Copper

97.2
1 162 \

57.6
55

16.5
18.7

45
52.6

5.8

165
101
311
779
580

24.9

| 41.6
25.5
17.7

12.7J
17.6J

.31.9J
20.2 J
13.2 J
17.2J
10,2 J
16.7J
10.1 J
10.1 J

10.6 J
234 J
I4.5J

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

44300
71300
39600
33400
16600
17400
29700
23000
19600

68900
17400

103000
12100
13100
40600

21200
18900
15600

10100 J
20200 J
24200 J
17700J
14400J
13600J
12300J
16000J
9620 J
9170 J

1 1300 J
1 8000 J
14300 J

7720
8260
2880
825
422
381

4320
1500

140

2590
973

4290
1760
331
543~

738
304
211

163 J
91.5 J
249 J
181 J

83.9 J
228 J
24.8 J
183 J

73.2 J
108 J

121 J
290 J
163 J

509
472

93
818
697
872
169

1070
435

818
913
988

90.1
18.6
57.8

321
569
623

604 J
241 J
424 J
348 J
319J
338 J
223 J
355 J
127 J
739 J

238 J
412J
453 J

Shaded Sample Results Exceed Screening
Level By More Than 10X

1 Shaded Results With (*) Exceed 1
Screening Level By More Than 100X |

Mercury Silver Zinc

0.9 11.3
2.2 10.1

0.89 5.1
0.36 1.3
0.11 0.72
0.34 0.45

2 11.8
0.7 2.3

0.1 U 0.1 U

1.7 4
0.23 0.96
4.6 7.7

0.27 1.7
0.14 0.76
0.35 0.27

0.15 U 1.23 U
0.13 0.94 U

0.1 1U 0.85 U
0.0^33 U 0.393 J
0.0481 U 0.631 J
0.0562 U 0.937 J
0.054 U 0.708 J
0.051 U 0.447 J

0.05 U 0.673 J
0.0478 U 0.344 J
0.0499 U 0.51 U
0.0502 U 0.691 S
0.0494 U 0.439 J

0.053 U 0.417 J
0.055 U 0.869 J

0,0491 U 0.612 J

660
715
78T

1030
S44~__

364
657

64.8

9530
3100

16900
2510
1460

113

270
357
370

187 J
267 J
452 J
303 J
182 J
393 J
211 J
237 J
128 J

235 J
216 J
357 J
239 J
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Data Summary Table
Pine Creek - segment PineCrkSeg03

Location Depth
Location Type Rcf Dale In Feet Antimony Arsenic Cadmium Copper
Sediment (mg/kg)
PC820 TP 2 12/12/1997 0
PC854 HA 2 12/15/1997 0 2
PC8S5 HA 2 12/15/1997 0
PC856 HA 2 12/15/1997 0 1
PC857 HA 2 12/15/1997 0 0.9
PC'858 HA 2 12/15/1997 0.17 0

Groundwater - Total Metals (ug/1)
P C I O I PVV 11 12/02/1998
PO132 MW 23 12/03/1999 58
PC432 MW 23 12/03/1999 17 ~^"'lrl

PC7590 MW 13 07/27/1994
PC759I MW 13 07/18/1994
PC7592 MW 13 07/27/1994
PC7593 MW 13 07/27/1994
PC7594 MW 13 07/27/1994

Groundwater - Dissolved Metals (ug/l)
P C I O I PW 11 12/02/1998
PC432 MW 23 12/03/1999 58
PO432 MW 23 12/03/1999 17
SF138 MW 6 02/17/1998
SI-138 MW 6 10/12/1997
SFI38 MW 6 10/24/1996
SFI38 MW 6 04/24/1997
SF138 MW 6 02/11/1997

Surface Water - Total Metals (ug/1)

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Mangan

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

6s« Mercury Silver Zinc

.01 J 5.98 J 0.912 J 18.3 J 15600 J 134 j] 420 J 0.052 U 0.665 J
04 U

I5.5J 0.982 J 26.6 1
02 U 16.61 1.14 22.9 1
49 U I3.4J 0.809 J 14.6 1
98 U 8.34 J 0.738 J 16.4 1

3100 ^.m^jn^ 4
7900 ''SM"'*'*'!Jg!

 4

7100 ^ __ 143 3
7600 ! """^llT 2

1 U 1 U 1 U 6.2 1 56.5 J 3.2
7.7 U 0,52 J 5U |
7.4 1 U 0,53 J 5 U
1 U 2 U 0.3 U EL :;.."1'1 i?4.1 |
I U 2 U 0.3 U f ;:^::' ' 6.8J
i u 2 u 0.3 u i*^ ^jsel I
1.6 2U 1.4 J.6
2.5 2U 0.3 U 1.2

1 U 1 U 1 U 5 U
7.8 1 U 0,5 U 5 U
7.6 1 U 0.53 j| 5 U

SOU 5U 4U 12 U
SOU 5U 1 6j] 12 U
40 U 0.14 3U
45 U 4.5 U 3 U
45 U 1.5 U 3U

PCIOO RV 11 Il/I6'i998 0.74 U 0.29J 1,1 041 U
PC305 RV 6 02/17/1998 SOU 5U 4U 12U
PC305 RV 6 10/12/1997 SOU 5U 4U 12 U
PC305 RV 6 04724/1997 45 U 4.5 U 3 U 3 U
PO05 RV 6 02/04/1997 45 U 4.5 U 3 U 3.2
PC305 RV 7 10/29/1993
PC30S RV 7 12/01/1993
POOS J^^ 7 12/21/1993

July 24, 2001 VP

0.25 U
0,25 U
0.25 U ^^

•

19 J 0.0605 J 0.765 J
38 J 0.0582 J 0.993 J
16 J 0.0478 J 0,678 J
71 J 0.0507 J 0.626 J

5 U 0.2 U 5 U
463 0.73 J 20.1 0,2 U 5U
25 U 0.5 U 5 U 0.2 U 5 U
1800 14,2 262 1 0.2 U 0.4 U

5 U 1 U 5.4 0.2 U 0.4 U
2080 16,6 1 244 1 0.2 U 0.4 U

5U I U 2 0.2 U 0<4 U
5 U 1 U 2.3 0.2 U 0.4 U

SOU 1U 5.7 J 0,2 U 5U
25 U 0.5 U
25 U 0.5 U

3 U
3 U

0.1 U
1,5 U
1.5 U

6.9 U 0.82 J 1.
3 U
3 U

12.2
13.1

6
13

2.5 U

5 U 0,2 U 5 U
5 U 0,2 U 5 U

0.2 U
0.2 U
0,2 U
0:2 u

0.2

5 U 0,2 U 4,5 U
0,2 U
0.2 U
0.2 U
0.2 U

320 J

^ 341 j==========
^mm|6|jl
"i:'™™IIo1

26.2
134

a-BaxBBam

2370
108

2420
98,2
121

26.5
110
160
50
40

116
36.5
59J

228
330

SO
136
153
117
107

^^_J24_



Data Summary Table
Pine Creek - segment PineCrkSeg03

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location

Type Ref Date
Depth
In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water - Total Metals (ug/1)
PC305
PC'305
PC305
PC305
POOS
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC3Q5
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
PC305
POOS
PC305
PC305
PC305
PC305
PC305
PCJ05
PC305

RV
RV
RV
RV
RV
RV
RV
RV
RV
RY
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

01/21/1994
02/17/1994
03/08/1994
03/23/1994
04/08/1994
04/18/1994
05/03/1994
05/19/1994
06/08/1994
06/24/1994
08/17/1994
09/26/1994
IO/OV1994
11/16/1994
12/14/1994
01/10/1995
02/09/1995
03/22/1995
04/14/1995
04/27/1995
05/11/1995
05(24^1995
06/12/11995
06/2711995
07/11/1995
07/25/1995
08/14/1995
09/13/1995
10/18/1995
11/22/1995
12/27/1995
01/18/1996
02/2,8(1996
03/27/1996
04/18/1996
05/08/1996
06/19/1996

0,25 U
0.25 U
0.25 U
0.25 U
0.25 U
0,25 U

1.3
0.25 U
0.25 U

0.3 J
0.5 J

0.25 U
0.25 U
0.25 U
0.25 U

1.4
1.1

1.2
1.4
0.8

0.5 J
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U

0.6
I

0.7
0.6
0.6

0.25 U
0.5 J
0.6

2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U

6
5J

2.5 U
2.5 U

8
2.5 U
2.5 U
2.5 U

Jtl
10
9

5J
2.5 U
2.5 U
2(5 U

5J
2;5U
2.5 U
2.5 U
2.5 U

8
2.5 U
2.5 U
2.5 U

8
5J
5J
13
6

10

105
91

133
7n~

96
60
74
76
83
68
89

=====

99
100
110
129
374
225
218

=Z=

178
110
~96~
~~~

84
87
87
86
89

102
104
107
112
157
138
406
199
134
131
108
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Data Summary Table
Pine Creek - segment PineCrkSeg03

Location Depth
Location Type Ref Dale In Feet Antimony Arsenic Cadmium Copper
Surface Water - Total Metals (ug/1)
POOS RV 7 07/24/1996
PC305 RV 7 08/21/1996
PC305 RV 7 09/26/1996
PC305 RV 7 10/29/1996
PC305 RV 7 11/26/1996
PC313 RV 7 12/17/1996
PC3I3 RV 7 01/29/1997
PC3I3 RV 7 02/19/1997
PC313 RV 7 03/27/1997
PC3I3 RV 7 04/17/1997
PC3I3 RV 7 05/15/1997
PC313 RV 7 06/24/1997
PC3I3 RV 7 07/23/1997
PC313 RV 7 11/24/1997
PC313 RV 7 12/18/1997
PC3I3 RV 7 01/22/1998
PC3I3 RV 7 02/25/1998
PC313 RV 7 03/20/1998
PC313 RV 7 04/24/1998
PC313 RV 7 05/25/1998
PC3I3 RV 7 06/25/1998
PC3I3 RV 3 05/14/1998
PC'313 RV 11 11/16/1998 [
PC3I3 RV 23 12/03/1999
PC314 RV 2 11/11/1997
PC3I4 RV 3 05714/1998
PC315 RV 2 11/04/1997
PC3I5 RV 2 11/11/1997
PC3I5 RV 18 05/25/1999
PC3I5 RV 3 05/14/1998
PC3I5 RV 3 05/18/1998
PC329 SP 2 11/13/1997
PC329 SP 3 05/12/1998
PC330 AD 2 11/13/1997
PC330 AD 7 08/14/1997
PC330 AD 7 09/03/1997
PC330 AD 7 10/16/1997

0.8
0.25 U
0.25 U

0,25
0.5
0.6
0.5

1 Ml
0.7

1
0.8

0.25
0.5
0.6
1.8
8.5

0,25 .
0.25

| 2.5
0,5
0,6

1.2 2U 0,2 2U
9.3| 0.41 J 0.2 U 0.44 U
2 U 1 U 0.5 U 5 U

0.67 U 0 .16U 0.069 U • 0,49 J
0.4 2 U 0,2 U 2 U

3.6 J 0.39 J 0.29 J 0,36 J
4.4 J 0,3 UJ 0.26 J 0.51 J

L
I . I 2 U 0 . 5 2 U

0.5 U 1 U 0.32 3 U
2.3 J 1 | 3,7 | 2.8 J

I . I I U 1 . 2 3 U
1 U 2 0.72 0.94 J £

0.5
0.5
0,6

^

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

7
SJ
7

0,25
5
6

2.5
1 . . . » !

14
8

1 *\
2,5

7
2,5

6

1 MO.I
2.5
2,5

8
5 U
5 U

23 0,4 5 U
6.9 U 1.4 J 2.5 U
25 U 0.62 J 5 U

34.9 U 0.67 4,3 J
58 0.6 8
5 U 0.62 3,7 J

10.9 U 0.39 J 3J
970 j 30 1 2.7

28 2.3 5 U
20 U I.I 5U
128 | 37,7 1 1 144J

23.5 l l . g 18.1
891 ) 3.4 ) 183 1

2,5
2.5
2,5

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed I
Screening Level By More Than IOOX |

Mercury Silver Zinc

0.2 U 0.2 U
0.2 U 4.5 U
0.2 U 5 U
O.I U 0.22 U
0.2 U 0.2 U

O.I UJ 0,22 U
O.I U 0.22 U

0.2 U 0,2 U
0.2 U 0,3 U
O.I U 0,22 U
0.2 U 0.3 U
O.I U 0.22 U

... . . . . . . . . . . . . . . ,-J

102
104

JU^
io7
147

^156^":" ;:i"j3<r
Jft^

^^ZjiC3=8**====

122
^_mm=;J6

TIT"
us
161

1200

CT^Jli
"""""""ns"

66
102

™_~»™HL»««=====
97.7
US

70.3
66

106
98.6

80
66

70.4
1470
306
438
142
US
148

•k
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Data Summary Table
Pine Creek - segment PineCrkSegOS

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cad mi
Surface Water - Total Metals (ug/1)
PC330 AD 7 07/27/1998
PC330 AD 7 08/25/1998
PC330 AD 7 09/24/1998
PC330 AD 7 10/26/1998
PC330 AD 7 11/24/1998
PC330 AD 7 01/15/1999
PC33Q AD 7 02/22(1999
PC330 AD 7 03/08/1999
PC330 AD 3 05/12/1998 1
PC330 AD 3 05/12/1998 0.76 C
PC331 AD 2 11/14/1997 1.9 U 2.2 0.0(
PC331 AD 3 05/12/1998 1.7 2.2 C
PC339 RV 18 10/21/1998
PC339 RV 18 11/19/1998
PC339 RV 18 12/09/1998
PC339 RV 18 12/29JI998
PC339 RV 18 02/24/1999
PC339 RV 18 04/20/1999
PC339 RV 18 05/06/1999
PC339 RV 18 05/19/1999
PC339 RV 18 05|25/1999
PG339 RV 18 Q5f27/;|999
PC339 RV 18 06/0l|i999
PC339 RV, 18 06/161)999 ;
PC339 RV 18 07/20/1999
PC339 RV 18 08/11/1999
PC339 RV 18 08/31/1999
PC339 RV 3 05/16/1998 0.44 U 0.23 U 0.
PC7500 AD 13 07/15/1994 111 2U 0
PC750I RV 13 07/15/1994 1U 2U |

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

um Copper Iron Lead Manganese Mercury Silver Zinc

0.5 5U
0.5 5U
0.5 5U
0.5 5U
1.2 5U
0.8 13
0.6 5U
0.6 5U

3 U 0.5 U 0.2 U 0.3 U
.21 298 L 60-7I
j9U 0.62 U 28.8 U 2.9 3.8 J 0.1 U 0.22 U
,17 3U 32 2.6 5U 0.2 U 0.3 U

UJ 1
UJ 1
UJ 1
UJ 2
UJ 14
UJ 4

10 U 1 1
20 1 1

1 890| | 31 1| S4|
110 4 7
20 1 1

1

0.59
25 J 0.44 U 30.9 J 0.69 J 1.7J 0.16 U 0.042 U
3 U 0.3 U 235 1 U 26.8 0.2 U 0.4 U
3.7 0.3 U 153 | 21,8 1 0.1 U 0.2 U 0.4 U

PC'7503 RV 13 07/15/1994 IU 2U 03 U 0.3 U 122 2.1 O.I U 0.2 U 0.4 U
PC7504 RV 13 07/15/1994 IU 2U 0.3 U 0.3 U 92.1 IU 0.1 U 0.2 U 0.4 U
PC7505 AD 13 07/15/1994 IU 2U 0.3 U 0.3 U 5U IU Oil U 0.2 U 0,4 U
PC7602 SP 13 07/18/1994 IU 2U
PC7602 SP 13 11/18/1994 IU 2.U

Surface Water - Dissolved Metals (ug/l)

6.6 10.9 5 U 2.4 13.9 0.2 U 0.4 U
6.7 5.3 5U IU 7.1 0.2 U 0.4 U

110
118
128
136

_____ 172
11?__

145

205
52.8 J
4lJ

140
140

_____ 150
13?
90~

_____ 70_
80
40
40
30
84

94.3
102

86.8
90.4
443
121
135

72.6
1430
1420
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Data Summary Table
Pine Creek - segment PineCrkSeg03

Mention Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium Copper

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

Shaded Sample Results Exceed Screening
Level By More Than IOX

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc
Surface Water - Dissolved Metals (ug/1)
PC 100
PC305
PC305
PC305
POQ5
PC305
PC305
POOS
PO05
PC305
PC305
PC305
PC305
PC305
PC305
PO05
PC305
PC3Q5
PC3Q5
PC305
PC305
PC305
PC3Q5
PC305
PC305
PC305
POOS
POOS
POOS
PC305
PO05
POQ5
PC3Q5
PC305
PO05
PC305
PO05

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV,
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

11
6
6
6
6
7
7
7
7
7
7
7
7-
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

11/16/1998
02/17/1998
10/12/1997
04/24/1997
02/04/1997
10/29/1993
12/01/1993
12/21/1993
01/21/1994
02/17/1994
03/08/1994
03/23/1994
04/08/1994
04/18/1994
OS/03/,1994
05/19/1994
06/08/1994
06/24/1994
08/17/1994
09/26/1994
10/05/1994
11/16/1994
12/14/1994
01/10/1995
02/09/1995
03/22)1995
04/14/1995
04/27/1995
05/11/1995
05/24/1995
06/12/1995
06/27/1995
07/1 1/1995
07/25/1995
« 14/1 995
09/13/1995
10/18/1995

0.83 U 0,2 U | 1.2
50 U 5 U 4 U
50 U 5 U J S j|
45 U 4.5 U 3 U
45 U 1.5 U 3U

0.25 U
0.25 U
0.25 U
0.25 U
0.25 U

0.6 |
0.25 U
0.25 U
0.25 U

1 «-7 1
0.25 U
0.25 U

1, , o-"J|
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U

l.S
0.9
1.2

1
3.2

2
O.SJ

0.25 U
0.25 U

0.3 J
0,25 U
0,25 U
0 25 U
0 2 5 U

0.32 U
1 2 U
12 U
3 U
3 U

6.9 U

Julv24, 2001

0.39 J
3 U
3 U

1.5 U
1,5 U

1.5 U
1.5 U
1.5 U
1.5 U
1,5 U
1.5 U
1.5 U
1.5 U
1.5 U
1.5 U
1.5 U
1,5 U

1.5 U
1.5 U
1.5 U
1.5 U

1.5 U

1.5 U
1.5 U

1.5 U 0.2 U
0.2 U
0,2 U
0.2 U
0.2 U

4.5 U jm
230
J.BSSSB

80
ssossin
128

,ia,i:iiu ',!i,
J3I.
J08

115
xsasssa

103

IH
135

°ni
"JiL

57
KS2W3

71
SSSSSS

73

100
98ssasx

129
124
402
224
202

J52
104

85
89

101
97

1105

rage 6



Data Summary Table
Pine Creek - segment PineCrkSegOS

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

Location
Location Type Rcf Date

Depth
In Feet Antimony

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver

PC3I5 RV 18 05/25/1999 1 U 970 1 U JlJ

Zinc
Surface Water - Dissolved Metals (ug/1)
PC305 RV 7 11/22/1995
PC305 RV 7 12/27/1995
PC305 RV 7 01/18/1996
PC305 RV 7 02/28/1996
PC305 RV 7 03/27/1996
PC305 RV 7 04/18/1996
PC305 RV 7 05/08/1996
PC305 RV 7 06/19/1996
PC305 RV 7 07/24/1996
PC305 RV 7 08/21/1996
PC305 RV 7 09/26/1996
PC305 RV 7 10/29/1996
PC305 RV 7 11/26/1996
PC313 RV 7 12/17/1996
PC313 RV 7 01/29/1997
PC313 RV 7 02/19/1997
PC313 RV 7 03/27/1997
PC313 RV 7 04/17/1997
PC313 RV 7 05/15/1997
PC313 RV 7 06/24/1997
PCS 13 RV 7 07/23JJ997
PC313 RV 7 11/24/1997
PC313 RV 7 12/18/1997
PC3I13 RV 7 01/22/|998
PC313 RV 7 02/25/1998
PC3I3 RV 7 03/20/1998
PC3I3 RV 7 04/24/1998
PC3I3 RV 7 05/25/1998
PC313 RV 7 06/25/1998
PC313 RV 3 05/14/1998
PC3I3 RV II 11/16/1998
PC3I3 RV 23 12/03/1999
PC314 RV 2 11/11/1997
PC314 RV 3 05/14/1998
PC315 RV 2 11/04/1997
PC315 RV 2 11/11/1997

1.2 2U
8.7 0.27 J
2U 1 U
0.5 0.18
0.5 2U
3.4 0.35

4 0.21

0.6
0.8
1.1

0.604
0.7

0.25 U
o.s a
0.6
0.8

0.25 U
0.9

0.25
0.25
0.8

0.25
2.4
0.6
1.7
1.2

0.25
0.5
0.5
0.8
8.6
0.5

0.25
2.2
0.5
0.7
0.2

0.19 U
0.5 U

0.042
0.2
0.4

0.26

2U 20 U
0.31 U 6.9 U

5 U 25 U
0.5 U 19

2U 27
0.5 U 10 U
0.5 U 10 U

1.5 U
1.5 U

4
1.5 U

3 J
U
4
5
5

1.5 U
1.5 U
0.15

3
1.5
1.5

4
3
3

1.5
2.5
1.5
1.5

3
36
1.5
1.5

3
3 U

8
0.3

0.36 J
0.5 U
0.29
0.2

0.27
0.22

5 U 0.2 U 0.2 U
2 U 0.2 U 4.5 U
5 U 0.2 U 5 U
3.8 0,2 U 0.03 U

7 0.2 U 0.2 U
2.6 0.2 U 0.03 U
1.3 0.2 U 0.03 U

123
149
127
198
280
129
152
186
106
97

114
99

157
167
124
157
146
144
72
74

124
113
130

1210
117
105
66

100
128
62

96.8
114

62.4
64

102
93.8

40
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Data Summary Table
Pine Creek - segment PineCrkSeg03

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cad
Surface Water - Dissolved Metals (ug/1)
PC'315 RV 3 05/14/1998 1,1 2U
PC3I5 RV 3 05/18/1998 0.5 U IU
PC329 SP 2 11/13/1997 2,1 0.96 ^__^
PC'329 SP 3 05/12/1998 I.I 1 U """""
PC330 AD 2 11/13/1997 0.52 0.76
PC330 AD 7 08/14/1997
PC330 AD 7 09/03/1997
PC'330 AD 7 10/16/1997
PC'330 AD 7 07/27/1998
PC330 AD 7 08/25/1998
PC330 AD 7 09/24/1998
PC330 AD 7 10/26/1998 |
PC330 AD 7 11/24/1998
PC'330 AD 7 01/15/1999 :

PC330 AD 7 02/22/1999 III!!
PC330 AD 7 03/08/1999 =====
PC330 AD 3 05/12/1998 0.73 1 U
PC330 AD 3 05/12/1998
PC33I AD 2 1.1/14/1997 1.7 2.4
PC331 AD 3 05/12/1998 1.7 2
PC339 RV 18 10/21/1998
PC'339 RV 18 11/19/1998
PC339 RV 18 12/09/1998
PC339 RV 18 12/29/1998
PC339 RV 18 02/24/1999
PC339 RV 18 04/20/1999
PC339 RV 18 05/06/1999
PC339 RV 18 05/19/1999
PC339 RV 18 05/25/1999
PC'339 RV 18 05/27/1999
PC339 RV IS 06/01/1999
PC339 RV 18 06/16/1999
PC339 RV 18 07/20/1999
PC339 RV 18 08/11/1999
PC339 RV 18 08/31/1999
PC339 RV 3 05/16/1998 0.5 U 0,23 U
PC7656 RV 13 — 4U

July 24, 2001 VP

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

1 Shaded Results With (*) Exceed I
Screening Level By More Than 100X |

mium Copper Iron Lead Manganese, Mercury Silver Zinc

0.4 2 U 46 0.8 5 U 0,2 U 02 U
0.33 3U 20 U 0.51 5U 0.2 U 0,3 U
4.U 2,7 104 42.3 1 [ 148 ) 0.2 U 0.03 U

1.3 3U 20 U 7.6 j 17,8 0.2 U 0.3 U
0.53 0.5 U 13 0,12 ( 139 1 0.2 U 0.03 U
0.5 3
0.5 , 1.5
0.6 1.5
0.5 3U
0.5 3U

0.5 U 3 U
0.5 j 3U
1,1 3 U
0.7 3 U

SasaagSS

0,8 3U
0.6 3U

68
69.6
1410
301

————— ;f

142
164

————— jg-

136

^^jL
—— |f

145
0.2 3U 20 U 0.5 U | 50,5 | 0,2 U 0.3 U

0,096 0.57 10 U 0.9 1.4 0.2 U 0.03 U
0.13 3U 20 U 0.5 U 5U 0.2 U 0.3 U

1 UJ 1 UJ
1 UJ 1 UJ
1 UJ 1 UJ
1 UJ 1
IUJ 1
IUJ 1

1 U 10 U 1 U 1 U
1 U 10U 1 U 1 U
1 U 6 I U 2
1 U 10 U 1 U I U
1 U 10 U 1 U 1 U

1 1
1 U 1 U
1 U IU
1 U 1 U

0.28 J 0.44 U 38.8 J 0.7 J 1.6 J 0.16 U 0.042 UJ
0.6 U 0.6 U 18 0,702 1.2— a ————————

192
37.2
39.2

140™
139
168
135
122
95
68
39
40

35
87
%

108
87.2 J

_^..r..._r2<®

^KagcT"



Data Summary Table
Pine Creek - segment PineCrkSeg03

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Surface Water - Dissolved Metals (ug/1)
PC7656 RV 13 03/01/1993
PC7656 RV 13 08/01/1993
PC7657 RV 13 -
PC7657 RV 13 03/01/1993
PC7657 RV 13 08/01/1993
PC7658 RV 13 -
PC7658 RV 13 03/01/1993
PC7658 RV 13 08/01/1993
PC7698 RV 13 -
PC7698 RV 13 03/01/1993
PC7698 RV 13 08/01/1993

4 U 0,6 U 0.6 U
4 U 0.6 U 0.6 U
4 U 0.6 U 0.6 U
4 U 0.6 U 0.6 U
4 U 0.6 U 0.6 U
4 U 0.6 U 0.6 U
4U 0.6 U 3.1

0.6 U 0.6 U
4 U 0.6 U | 3'.»
4 U 0.6 U 0.6 U

0.6 U | 3.6

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Iron

24.8
3.2

15
17

10 U
20
15

3.4
12
17

6.7

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Lead Manganese Mercury Silver Zinc

1.23) 1.1 152
2 U 0.2 U 147

0.571 0.2 U 189
0.598, 0.2 U 150

2 U 0.2 U 148
0.433 . 0.2 U _____ 197
0.677 0.2 U ——— ——

2 U 0.2 U 165
1.97| 1.3 228

0.744 0.2 U ISO
2U 1.1 152
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ATTACHMENT 3
Statistical Summary Tables for Metals



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment PineCrkSegOl

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

7
7
7
7
7
7
7
7
7
7

Quantity
Detected

6
7
6
7
7
7
7
7
7
7

Minimum Maximum
Detected Detected

Value Value

2.9
15.7
0.73
13.4

19,900
183

37.4
0.12
0.17
254

437
523
82.6

1,430
45,300

7,690
1,940

2.8
56.1

8,990

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

80.9
136

19.6
257

28,100
3,280

987
0.776

12
2,390

2.16
1.32
1.69
2.02
0.31
0.8

0.56
1.17
1.65
1,36

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

1
6
2
2
0
7
0
0
0
6

1
1
0
1
0
4
0
0
0
2

0
0
0
0
0
0
0
0
0
0

Date: 24 MAY 2001
Time: 11:24
Project: Coeur d'Alene basin RWS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 1
Run#: 0



Statistical Summary of Total Metals Concentrations in Subsurface Soil
Segment PineCrkSegOl

Units: rag/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

5
5
5
5
5
5
5
5
5
5

Quantity
Detected

5
5
4
4
5
5
5
5
5
5

Minimum Maximum
Detected Detected

Value Value

3.1
18.3
8.5

22.6
20,000

847
207

1
0,76
408

23.9
181

34.7
197

128.000
6,960
8,990

4.4
10.4

16.800

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL WOXtheSL

11.4
84.4
15.8_.

77
53,200
3,050
2,410
2.98
5.53

5,160

0.68
1

0.8
1.05
0.85
0.83
1.54
0.47
0.71
1.29

31.3
22
9.8
100

65.000
171

3,597
23.5
391
280

0
3
2
1
1
5
1
0
0
5

0
0
0
0
0
3
0
0
0
3

0
0
0
0
0
0
0
0
0
0

Date;
Tin

29 MAY 2001
15:32
Coeur d'Alene \mm RI/FS, WA No. Q27-JU-CO102Q

Report: cda3011_ad
Pas*: 2
Run * 0 I



Statistical Summary of Total Metals Concentrations in Sediment
Segment PineCrkSegOl

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

52
52
52
51
52
52
52
52
52
52

Quantify
Detected

32
47
44
50
52
52
52
26
42
52

Minimum Maximum
Detected Detected

Value Value

0.6
4.95

0.113
6.58

6,270
5.16
16.1

0.0521
0.175

10

14.7
262
18.2
284

50,900
6,680
1,400

1.6
26.6

6,930

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

2.13
49.7
4.69
48.6

20,300
1,020

645
0.349
2.72

1,200

1.62
1.36
0.99
1.03
0.46
1.37
0.53
1.21
1.61
1.08

3.3
13.6
1.56
32.3

40,000
51.5

1,210
0.179

4.5
200

4
32
35
24
2

46
5

12
4

45

0
5
1
0
0

27
0
0
0
8

0
0
0
0
0
2
0
0
0
0

Date: 29 MAY 2001
Ttae: 15:32
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sd
Paae: 1
Run ft 0



Statistical Summary of Total Metals Concentrations in Groundwater
Segment PineCrkSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

7
7
7
7
7
7
7
7

Quantity
Detected

7
1
5
7
3
3
7
7

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

2,1
4
1

1.7
41.9

1.2
9.3
103

7.7
4

97.8
45,2
358
11.3

1,390
10,200

4.97
4

25.2
9.21
149

5
243

3,070

0.48
< 0.001

1.62
1,73
1,21
1.1

2.09
1.19

6
50
2
1

300
15
50
30

4
0
4
7
1
0
3
7

0
0
1
1
0
0
1
5

0
0
0
0
0
0
0
3

Date:
Tmw

22 MAY 2001
12:17
Coeur d'Atene basin ROTS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Pwe; 1
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment PineCrkSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Quantity
Tested

66
69
127
70
71
131
71
63
130

Quantity
Detected

5
27
107
41
41
110
42
2

123

Minimum Maximum
Detected Detected

Value Value

0.5
0.17
0.27
0.21
5.6

0.13
0.6

0.22
6.7

241
36.9
190
568

23,100
2,160
2,610

10.7
65,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

49.3
3.45
11.3
28.1

1,310
44.1
333

5.46
3,580

2.17
2.09
2.32
3.36
2.91
4.9

1.84
1.36
2.31

6
50
2
1

300
15
50

100
30

1
0

89
33
17
26
21
0

118

1
0
7
9
5
5

11
0

104

0
0
0
3
0
1
0
0

45

Date: 22 MAY 2001
Time: 12:17
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report cda3011_sw
Paee: 3
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment PineCrkSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Quantity
Tested

36
113
175
115
112
175
117
34
177

Quantity
Detected

12
28
116
46
67
131
69
1

171

Minimum Maximum
Detected Detected

Value Value

0,5
0.1

0.38
0.26
2,5

0.08
0.7

0.056
3.8

267
33.1
226

1,070
11,700
2,560
3,070
0.056

73,600

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

23
2.26

13
44,7
516
52.1
302

0.056
3,440

3.34
2.73
2.4

3.94
3.26
5.82
2.08

< 0.001
2.66

2.92
150

0.38
3.2

1,000
1.09
20.4
0.43

42

1
0

115
22
8

106
30
0

145

1
0

55
4
1

17
18
0

121

0
0
6
2
0
4
3
0

34

Date
Time:

22 MAY 2001
12:17
Coeurd'Alen* basin RKFS, WA No. 027-RI-CO-102Q

Report; cda3011_sw
Pwe: 2
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment PineCrkSeg02

Units: ug/L

Analyte Name

Copper
Iron
Lead
Manganese

Quantity
Tested

2
3
2
2

Quantity
Detected

1
1
1
1

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.52
20

0.15
2.3

0.52
20

0.15
2.3

0.52
20

0,15
2.3

< 0.001
< 0.001
< 0.001
< 0.001

1
300

15
50

0
0
0
0

0
0
0
0

0
0
0
0

Date: 22 MAY 2001
Time: 12:17
Project: Coeur d'AIene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 5
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment PineCrkSegOl

Units: ugfll

Analyte Name

Arsenic
Copper
Iron
Lead
Zinc

Quantity
Tested

5
5
6
6
6

Quantity
Detected

1
1
3
2
4

Minimum Maximum
Detected Detected

Value Value

0.11
5.2
10

0.18
2.5

0.11
5.2
18

0.367
12

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL WXtheSL lOOXtneSL

0.11
5.2
15

0.274
8.3

< 0.001
< 0.001

0.29
0.48
0.52

150
3.2

1,000
1.09

42

0
1
0
0
0

0
0
0
0
0

0
0
0
0
0

Date: 22 MAY 2001
Tutws 12:17
Project; ̂ ^ Coeur d'Atae basin RWS, WA No, 027-RI-CO-102Q

Report: cda3011jsw
Pa*e: 4
Run* 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment PineCrkSegOS

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

9
9
9
9
9
9
9
9
9
9

Quantity
Detected

6
9
4
9
9
9
9
8
8
9

Minimum Maximum
Detected Detected

Value Value

5.4
9.2
1.9
5.8

16,600
140
93

0.11
0.45
64.8

59.7
347

4
162

71,300
8,260
1,070

2.2
11.8

1,030

Average Coefficient Quantity Quantity Q"311^
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

23.8
96.1
2.95
56.7

32,800
2,940

571
0.938
5.38
579

1.1
1.19
0.29
0.85
0.53
1.08
0.57
0.82
0.92
0.48

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

2
6
0
1
1
8
0
0
0
8

0
1
0
0
0
4
0
0
0
0

0
0
0
0
0
0
0
0
0
0

Date: 24 MAY 2001
Time: 11:24
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 2
Run#: 0



Statistical Summary of Total Metals Concentrations in Subsurface Soil
Segment PineCrkSegOS

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

6
6
6
6
6
6
6
6
6
6

Quantity
Detected

4
6
5
6
6
6
6
6
6
6

Minimum
Detected

Value

4.2
17.6

7
24.9

12,100
331

18.6
0,14
0.27
113

Maximum
Detected

Value

20.6
227
122
779

103,000
4,290

988
4.6
7.7

16,900

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

12.8
95.4
46.1
327

42,500
1,750

481
1.22
2.57

5,600

0.58
0.88
1.01
0.91
0.87
0.86
0.98
1.44
1.11
1.15

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

0
5
3
5
2
6
0
0
0
5

0
1
1
0
0
3
0
0
0
3

0
0
0
0
0
0
0
0
0
0

Date: 29 MAY 2001
15:32

, WANo.027-RI-CO-I02Q

Report: cck3011_«i
Paw:
Rimfe



Statistical Summary of Total Metals Concentrations in Sediment
Segment PineCrkSegOS

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

22
22
22
22
22
22
22
22
22
22

Quantity
Detected

12
22
22
22
22
22
22
5
18
22

Minimum Maximum
Detected Detected

Value Value

0.92
2.79
0.38
10.1

9,170
24.8
127

0.0478
0.344

128

31.8
60.6

1.7
41.6

24.200
738
739
0.13

0.993
516

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

7.42
17.7

0.921
19.2

15.900
198
405

0.0694
0.633

298

1.62
0.87
0.38
0.42
0.26
0.72
0.39
0.49
0.29
0.32

3.3
13.6
1.56
32.3

40,000
51.5

1,210
0.179

4.5
200

3
10
2
1
0

21
0
0
0

19

0
0
0
0
0
1
0
0
0
0

0
0
0
0
0
0
0
0
0
0

Date: 29 MAY 2001
Time: 15:32
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sd
Paae: 3
Run#: 0



Statistical Summary of Total Metals Concentrations in Groundwater
Segment PineCrkSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

8
8
8
8
8
8
8
8

Quantity
Detected

4
1
3
6
4
4
6
8

Minimum Maximum
Detected Detected

Value Value

1.6
1

0.52
1.2

56,5
0.73

2
26.2

7.7
1

1.4
166

2,080
16.6
262

2,420

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

4.8
1

0.817
52.6

1,100
8.68
89.3
679

0.67
< 0,001

0.62
1.45
0.9

0.91
1.42
1.56

6
50
2
1

300
15
50
30

2
0
0
6
3
1
2
7

0
0
0
2
0
0
0
2

0
0
0
2
0
0
0
0

Date: 32 MAY 2001
TtaK 12:17
Project: ^^ Coeur d'Alene twin RI/FS, WA No. 027-RI-CQ-102Q

Report; cda30H_sw
Pas* 7
Run*; 0



Statistical Summary of Dissolved Metals Concentrations in Groundwater
Segment PineCrkSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Manganese
Mercury
Zinc

Quantity
Tested

8
8
8
3
8
8

Quantity
Detected

2
1
2
1
1
8

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

7.6
0.14
0.53
5.7
0.2

26.5

7.8
0.14

6
5.7
0.2
160

7.7
0.14
3.27
5.7
0,2

74.8

0.02
< 0.001

1.18
< 0.001
< 0.001

0.64

2.92
150

0.38
20.4
0.77

42

2
0
2
0
0
5

0
0
1
0
0
0

0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:17
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 6

0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment PineCrkSeg03

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

29
29
107
29
31
115
31
115

Quantity
Detected

10
8
63
8
19
75
19
115

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL WXtheSL lOOXtheSL

0,4
0.29
0.17
0.36

20
0.25

1
30

9.3
2.2
8.6

10.9
970
200
183

1,470

2.59
1.19
1.27
3.06
222
9.61
28.7
170

1.03
0.7

1.44
1.18
1.44
2.48
1.77
1.42

6
50
2
1

300
15
50
30

1
0
9
4
3
8
4

114

0
0
0
1
0
1
0
9

0
0
0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:17
Project 4^ Coew rfAleae basin ROTS, WA No. 027-RI-CO-102Q

Report: cdiJOlljsw
9

Run*: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment PineCrkSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

21
31
121
33
35
121
35
121

Quantity
Detected

13
8

65
5
19
60
16
121

Minimum Maximum
Detected Detected

Value Value

0.5
0.18

0.042
0.57
3.2

0.12
1.1
35

8,7
2.4
8.6
3.8
970

42.3
148

1,410

Average Coefficient Quantitv Quantitv Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

2.1
0.891
0.972
2.75
72.4
3.52
27.1
146

1.08
0.97
1.34
0.47
3.02

2
1.79
1.12

2.92
150

0.38
3.2

1,000
1.09
20.4

42

3
0

50
2
0

37
4

114

0
0
3
0
0
3
0
2

0
0
0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:17
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Pase: 8
Run#: 0
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FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Pine Creek Watershed
RAC, EPA Region 10 Attachment 4
Work Assignment No. 027-RI-CO-102Q September 2001

Pagel

SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation in the RI. The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1. For each of the COPCs listed in Table 1, a screening level was selected.

The screening levels were used in the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS). The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).
Selected RI screening levels are listed in Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level. If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels.
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.

W:\02700\0106.012\CSM Unit UUpper Watersheds\Pine Creek\Attachment 4.wpd



FINAL RI REPORT
Coeur d'Aiene Basin RI/FS
RAC, EPA Region 10
Work Assignment No, G27-RI-CO-1G2Q

Part 2, CSM Unit 1
Pine Creek Watershed

Attachment 4
September 2001

Page 2

Table 1
Chemicals of Potential Concern

Chemical
Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Human Heaith COPC

Soil/Sediment
X
X
X

X
X
X

X

Groundwater
X
X
X

X

X

Surface
Water

X
X

X
X
X

X

Ecological COPC

Soil

X
X
X

X

X

Sediment

X
X
X

X

X
X
X

Surface
Water

X
X

X

X

W:\02700\0106.012\CSM Unit UUpper Watersheds\Pine CreekXAttachment 4,wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAG, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part2,CSMUnitl
Pine Creek Watershed

Attachment 4
September 2001

PageS

Table 2
Selected Screening Levels for Groundwater and Surface Water—Coeur d'Alene River

Basin and Coeur d'Alene Lake
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Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

v: wKffStxrtace ^Sflf
:^^tor.T«St^S;̂ii!:;S^W"--:;r-J

6*

50'

2C

le

300s

15a

50»

2m

100a

30C

•-:;r .-.! J:^Surfece;.J: ~."'T'-
? ,. Watoif Di^lvc8^5
ff:,^;^^-"-::^

2.92b

l5Q^d

0.38b

3.2^

l,000c-d

1.09b

20.4"

0.77c'd

0.43c'd

42c-d

Groundwater
,:, , . .-̂ j.-.̂

.,.,:-:, ,.(rii/Ej~^

6*

50'

2=

le

300'

15*

50s

2 a -

100s

30C

Groundwater :
, .: Dissolved

(jtgflL) "

2.92b

ISO6-18

0.38b

3.2c-d

l,000c'd

1.09b

20.4b

0.77c-d

0.43^

42c-d

'40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.html. October 18, 1999.

bDissolved surface water 95th percentile background concentrations calculated from URS project database.
•"Freshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
CaCO3) in the water column.
Values above correspond to a hardness value of 30 mg/L.
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of
Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based on total metals concentration.

Note:
ug/L - microgram per liter
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TableS
Selected Screening Levels for Surface Water—Spokane River Basin

Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

— •-- SpokaaeRSegOl
• \'v _-

Surface' "
Water Total

(Pg/L)

6*

50*

2'

1«

300'

15s

50*

2"

100"

30e

Surface
Wafer

Dissolved
Gtg^L)
2.92b

150C

0,38b

2.3<yi

1,000C

1.09b

20.4b

0.77=

0.22c-d

30^

SpokaaeRSeg02

Sarfece
Water Total

(PSfc)

6*

50*

2e

le

300*

15*

50*

2*

100*

30s

Surface
Water

Dissolved
Otg^t)

2.92b

150C

0.3Sb

3.^

1,000C

1.09b

20.46

0.77=

0.62^ '

50c,d

, SpokaneRSeg03

Surface
Water Total

0*§/L)

6*

50'

2e

1'

300'

15*

50*

2*

100*

30e

Surface
Water

Dissolved
(jig/L)

2.92b

150=

0.38b

5.7^

1,000=

14c.d

20,4b

0.77s

IA*-*

75M

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA OfBce of Water.
Office of Groundwater and Drinking Water. htrpy7www.epa.gov/OGWDW/wot/appaJitmI. October 18, 1999.

bDissolved surface water 95th percentile background concentrations calculated from URS project database.
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.
'Freshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
(mg/L of CaCO3) in the water column.
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of Energy. Office of Environmental Management ES/ER/TM-96/R2, Value based
on total metals concentration.

Note:
ug/L - microgram per liter
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Table 4
Selected Screening Levels—Soil and Sediment

;arHw-r';j-:^-'£.--~;:,.i-^i»
'"•"" ;=:=~- •••---y.-'-rx'-:;:---.^.

:• -:-:-*-2-'^'t'^&-i'-'-f.»' ••"'••
' . - • . ' • ' • "t. ;- . '\ IK ••-_.. . :.-,: : •

^fflti^^J
:t;eb(emical"-:*

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

••••IJjppeiE'̂ SiBtofd'jtleia^BSiveir-;
•> ;_ • • ,ifd::- >,»!»¥: f^^^J^'^ysfj/f/S-sfy

:':. ' •".:. ''•:.' "M /:;:••:- ̂ ^^^stS^s-ffffZ^i

><?% i&a^fiirv-;;6ng&gf::::

31.31

22"

9.8d

100d

65,000b

171b

3,597b

23.5*

391"

280b

-•- ̂ sv^M'f ns-^-.f '--su'Sf s •--fS«Iimient::S
'•tS&yt-prAV .::.?|V.;;(m^kg)

3.30"

13.6b

1.56b

32.3b

40,000C

51.5b

l,210b

0.179b

4.5C

200b

tower C«»ttrdiAleni i River
' • - ' -' - • .'-j; "JjiLt, ---Bi.jL " '-•-- -Ja-.-nr ^sn-^sSZhn.^^my....^ g-.~

":_•: ^^^^jfeUBaslii-; -^^^^ -^: >::
'.'•-..>.--.••_• -,- •--•^j~':_ ^-r"r^. .:-...:••:--. .-'. ^^s^^S^ îrSSnLS1'

;̂ M:S«KES'\-(mgn^^:
:':

31.3a

12.6b

9.8d

100d

27,600b

47.3b

1,760s

23,5"

391"

97.1"

;.;,I;SedimiB!Bi,,T
^rCm^kg)'":'"

3C

12.6"

0.678b

28C

40,000C

47.3b

630C

0.1 79b

4.5C

97.1b

''-;. ';:: '?!•!' v •.."!l";:-.S_*',r,-:.-*'i:'''^':T*
Spokant River Basin **

'L.,-8011':, -.-'-.I
<mg/kg)

31.3"

9.34b

9.8d

100d

25,000b

14.9b

1,760*

23.5a

39P

66.4b

Sediment
(mgrtcg),.

3C

9.34"

0.72b

28C

40,000C

14.9b

663b

0.174°

4.5°

66.4b

aU.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/sfund/prg. February 3,2000.
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.
'Values as presented in National Oceanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M. F. Buchman, 1999, Values generated from numerous
reference documents,

dFinal Ecological Risk Assessment. Coeur d'Alene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18,2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligram per kilogram
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1.0 INTRODUCTION

The Prichard Creek Watershed is located within the Coeur d'Alene River basin and is a
western-flowing tributary of the North Fork Coeur d'Alene River (North Fork). The Bureau of
Land Management (BLM) has identified 58 source areas (e.g., mining waste rock dumps, adits,
and jig tailings piles) within the watershed (BLM 1999). The watershed has been affected by
mining activities and past and continuing releases of mining wastes.

Previous clean-up action in the Prichard Creek watershed consists of some isolated portal
closures conducted by the USD A Forest Service in the 1998,1999, and 2000 field seasons. A
non-time critical CERCLA removal action is planned by the USDA Forest Service for
implementation at the Paragon Mine in the Prichard watershed for the 2001/2002 construction
season. A non-time critical CERCLA removal action is also planned for the Jack Waite mine
and mill site on the East Fork of Eagle Creek, a tributary of Prichard Creek. Sampling in support
of development of an Engineering Evaluation and Costs Analysis (EE/CA) is currently being
performed to support decision-making for the cleanup of this site. The Forest Service is working
under an agreement with an identified potential responsible party to facilitate this clean-up action
(Johnson 2000).

The Prichard watershed is included hi an integrated watershed analysis of the Prichard, Beaver
and Eagle Creek drainages that is being currently performed for the Forest Service and Bureau of
Land Management by the United States Geological Survey. The watershed analysis is being
used to help assess the environmental and human health risks, and to establish priorities for
reclamation work at numerous abandoned mine sites located hi the National Forest lands in these
watersheds (Johnson 2000).

This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary). The watershed
itself has been divided into three segments to focus this investigation (Figure 1.1-1). Brief
descriptions of each segment are presented in this section.

1.1 SEGMENT DESCRIPTIONS

Segment PrichCrkSegOl contains the headwaters of Prichard Creek down to just above the
Paragon mill site (Figure 4.1-1). The BLM identified five mining-related sites (source areas of
potential metals contamination) in this segment; however, Prichard Creek does not receive much
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metals input from this segment. The area is relatively undisturbed with an intact and
well-vegetated riparian zone and stable stream banks.

Segment PrichCrkSeg02 contains Bear Gulch, a tributary to Prichard Creek (Figure 4,1-3). The
BLM identified nine source areas in this segment. Slightly elevated concentrations of dissolved
lead have been observed in the lower part of Bear Gulch. The area is relatively undisturbed, with
an intact and well-vegetated riparian zone and stable stream banks.

Segment PrichCrkSegOS contains Prichard Creek, below the Paragon mill site, to its confluence
with the North Fork (Figure 4.1-5). The BLM identified 44 source areas in this segment.
Sampling of surface water indicates that metals concentrations in surface water are greater than
ambient water quality criteria (AWQC).

1.2 REPORT ORGANIZATION

The remedial investigation report is divided into seven parts. This report on the Prichard Creek
Watershed is one of eight reports contained within Part 2 presenting the remedial investigation
(RI) results for the eight CSM Unit 1 upper watersheds. The content and organization of this
report are based on U.S. Environmental Protection Agency (EPA) Guidance Document for
Conducting Remedial Investigations and Feasibility Studies under CERCLA, Interim Final
(USEPA 1988). This report contains the following sections:

• Section 2-Physical Setting, includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology.

• Section 3-Sediment Transport Processes

• Section 4-Nature and Extent of Contamination; includes a summary of chemical
results and estimates of mass loading from source areas

• Section 5-Fate and Transport; includes chemical and physical transport processes
for metals

• Section 6-References
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Risk evaluations and potential remedial actions associated with source and depositional areas are
described in the human health risk assessment, the ecological risk assessment, and the feasibility
study (all under separate cover).
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2.0 PHYSICAL SETTING

2.1 GEOLOGY AND MINES

The geology and mining history of the Prichard Creek Watershed are presented in this section.

2.1.1 Geomorphic Setting

The Prichard Creek Watershed is located in the northeast portion of the district, situated between
the North Fork Coeur d'Alene River (North Fork) and the Idaho-Montana border (Part 1,
Figure 1.2-2). Prichard Creek, the principal drainage of the watershed, flows in a westerly
direction from its headwaters in the Bitterroot Mountains and empties into the North Fork
(Part 1, Figure 1.2-2). The headwaters of the watershed consist of the upper reaches of Prichard
Creek and Sullivan, Cascade, and Paragon Gulches at elevations ranging from 5,500 to
5,900 feet The elevation at the mouth of Prichard Creek where it empties into the North Fork is
2,500 feet

Like most drainages in the district, Prichard Creek and its tributaries flow through narrow, steep-
walled, V-shaped canyons throughout their course, with the exception of the lower five mile
reach of Prichard Creek between Murray and the North Fork (Umpleby and Jones 1923). The
Prichard Creek channel widens along this five mile reach, generally exhibiting a relatively flat
floodplain up to 0.5 mile wide that is enclosed by steep canyon walls.

2.1.2 Bedrock Geology

Weakly metamorphosed sedimentary rocks assigned to the Precambrian Belt Supergroup are the
most prevalent rocks within the Prichard Creek Watershed (Umpleby and Jones 1923). The
Prichard Formation argillite is by far the dominant rock type in the watershed. Lesser amounts
of Burke Formation quartzite occur at the headwaters of Prichard Creek and in the following
drainages that flow into Prichard Creek: Sullivan and Cascade Gulches, and at the upper part of
Paragon Gulch (Umpleby and Jones 1923). The Burke Formation also occurs at the confluence
with the North Fork, as do smaller masses of Wallace Formation (which consists of alternating
beds of carbonate-bearing quartzite and argillite) and St. Regis Formation (consisting of thin-
bedded quartzite and argillite).

Aside from Belt Supergroup rocks, the Gem Stock igneous monzonite outcrops along Granite
Gulch and on the north side of Prichard Creek in the vicinity of the town of Raven and Cement
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Gulch, about 9 miles above the confluence of Prichard Creek and the North Fork (Umpleby and
Jones 1923).

The geologic contact between the Burke and Prichard Formations at the headwaters of the
watershed is fault-controlled (Umpieby and Jones 1923). Similarly, in the vicinity of Eagle
(about 2,5 miles above the confluence of Prichard Creek and the North Fork) the contacts
between the Burke and Wallace Formations, and the Wallace and Prichard Formations are also
fault-controlled (Umpleby and Jones 1923).

2.1.3 Structural

The structural fabric of the Prichard Creek Watershed is dominated by two distinct structural
trends: roughly east-west and north-northwest (Hobbs et al. 1965). There are two major,
roughly parallel, north-northwest-trending faults of the watershed: (1) the northern extension of
the Dobson Pass Fault, a normal fault (Part 1, Figure 3.2-2); and (2) the Murray Peak Fault
(Hobbs et al. 1965), located 2 to 3 miles east of the Dobson Pass Fault, and extending northward
beyond the trace of the Dobson Pass Fault. The sedimentary rocks in the area between these two
faults have been folded into a north-trending anticlinal structure (Hobbs et al. 1965); north-
trending fold axes are typical of the district to the north of the Osbum Fault (Hobbs et al. 1965).

The roughly east-west-trending Thompson Pass Fault (Hobbs et al. 1965) is the most prominent
east-west structure in the watershed. The trace of this fault runs from the headwaters of Prichard
Creek to a point about one mile south of Murray (Hobbs et al. 1965).

Mines in this watershed are typically fissure vein deposits with vein material (primarily quartz)
filling faults and fractures.

2.1.4 Soils

Like most of the soils throughout the district, the soils of the Prichard Creek Watershed can be
grouped into two broad categories: hillside soils and valley soils. Hillside soils typically consist
of silty loam with variable amounts of gravels and clay, generally less than 2 feet thick (MFG
1992; Camp Dresser & McKee 1986). Valley soils are found within and along the flanks of
Prichard Creek, most notably along the 5-mile reach above the confluence with the North Fork,
and within and along the lower reaches of the various drainages that flow into Prichard Creek
(Umpleby and Jones 1923).
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The valley soils typically consist of gravel, sand and silt deposited on valley bottoms; in some
areas this material is mixed or covered with tailings from milling operations (Umpleby and Jones
1923). Tailings are discussed further in Section 4, Nature and Extent of Contamination.

Three to 5 miles upstream of the confluence of Prichard Creek and the North Fork are terrace
gravels (Umpleby and Jones 1923), which are a series of irregular masses up to 1 mile across in
their longest dimension. These deposits are mixtures of sand and gravel that exist as benches up
to 1,200 feet above nearby streams (Umpleby and Jones 1923).

Elevated metal concentrations may be present in some soils overlying ore deposits. These
elevated concentrations or dispersion patterns were studied by the USGS (Gott and Cathrall
1980). The background evaluation presented in Part 1 of the RI takes into account this process.

2.1.5 Ore Deposits

Most of the mines in the Prichard Creek Watershed produced silver, lead, and zinc as their
principal commodities. However, this watershed includes a series of mines (currently apparently
not operating) whose principal commodity was gold, which is unlike all other areas within the
district. Most of the gold mines are located within a 2-mile radius of the town of Murray (Part 1,
Figure 1.2-2) (Ransome and Calkins 1908).

The Jack Waite is typical of most ore deposits in the watershed in that it consists of a steeply-
dipping lead-zinc-silver fissure vein deposit which cuts across the bedding of the enclosing
Prichard Formation argillite and quartzite (Umpleby and Jones 1923). Vein width varies from a
fraction of an inch to 10 feet, averaging approximately 4 feet (Umpleby and Jones 1923). The
ore minerals are galena and lesser sphalerite; the non-ore (gangue) minerals are quartz, and lesser
siderite and pyrite (Umpleby and Jones 1923).

Gold mines in the watershed were typically nearly flat-lying gold-quartz veins that occurred
parallel to the argillite beds of the Prichard Formation which enclosed the deposits (Ransome and
Calkins 1908). The producing veins were typically 1-foot wide, although a maximum width of
10 feet is recorded (Gold Chest Mine). The non-ore minerals pyrite, siderite, and calcite were
typically absent (or nearly so) from the gold-quartz veins (Ransome and Calkins 1908).

Waste rock piles are present at all mine workings and consist of broken, angular rock that is
generally not milled and typically dumped near the mouth of workings. The largest waste rock
pile in the watershed is located at the Jack Waite Mine, located 6 miles north of the town of
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Murray (Part 1, Figure 1.2-2). The chemical and mineralogical content of waste rock in the
Prichard Creek Watershed is discussed further in Section 4, Nature and Extent of Contamination.

In addition to the hard-rock mining of gold-quartz veins, alluvial or placer gold was recovered
from bench gravels lying from 250 to 300 feet above the present streams and recent stream
gravels (Ransome and Calkins 1908). Production figures for placer gold are apparently not
available; however, it is assumed that placer gold production was considerably less than hard-
rock gold mining.

2.1.6 Mining History

A brief summary of available information on historical mining activities is presented in this
section. During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999).
This list is presented in Section 4.1, Nature and Extent, and in Appendix I.

The beginning of mining activity within the Prichard Creek Watershed can likely be attributed to
Andrew Prichard. Prichard., who is also credited with the first discovery of gold hi the Coeur
d* Alene Mining District, began exploring drainages of the North Fork soon after his discovery of
gold near the South Fork drainage of Big Creek. In 1882, Prichard found evidence of placer gold
along Prichard Creek, and in March of 1883 he staked a claim east of the confluence of Eagle
and Prichard Creeks. A small boom ensued as other miners staked claims in the area (Quivik
1999).

In contrast to the lead-zinc operations that were common in drainages of the South Fork, most of
the early mining activity within the Prichard Creek Basin continued to be centered around gold
mining. Gold mining was typically performed through a process known as placer mining. Placer
mining consists of using high-pressure water to erode large volumes of alluvial material that is
then washed through sluice boxes to recover gold. Although this type of mining practice does
release large amounts of sediments, it does not alter the size or chemical composition of the
mined material. Milling of gold ore was typically accomplished through a stamp milling
process. Although mercury was sometimes used for this process, historical evidence for most
mills in this area suggest that vanners were used to produce a product of nearly pure gold dust.
Because this process recovered only several ounces of gold per ton of ore process, it has been
assumed that essentially all of the material processed by these mills was disposed of within
Prichard Creek and its tributaries {Quivik 1999).
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Beginning in the early twentieth century, mines within the basin began to extract metals other
than gold. None of these mines operated for as long or as continuously as the more profitable
mines located within drainages of the South Fork (Quivik 1999). Many of the mines in the
watershed were limited by access. In 1909, the completion of the Idaho Northern Railroad to a
terminal 6 miles east of Murray helped spur some additional development of mining in this area
(IGS 1999).

Production records for mines in the Prichard Creek Watershed indicate that approximately
636,000 tons of ore were mined, resulting in an estimated 497,000 tons of tailings (SAIC 1993).
From this ore, an estimated 64,724 tons of lead, 15,567 tons of zinc, 56 tons of copper, 19 tons of
silver and 0.38 tons of gold were produced (Mitchell and Bennett 1983).

2.1.6.1 Mines

The mines that operated in the Prichard Creek Watershed for which for production was recorded
are listed in Table 2.1-1. This table includes the production years of the mine, estimated volumes
of ore and tailings produced as a result of the mining activity, and the segment in which the mine
is (or was) located. Only mines with documented ore production are listed. Additionally, some
mining company operations were carried out at more than one location, occasionally in more
than one segment or even in more than one watershed. The ore production listed in Table 2.1-1
is the total for all mining operations.

2.1.6.2 Mills

Table 2.1-2 lists the mills with operations in the Prichard Creek Watershed for which there are
records. This table includes the operating years of the mill and a summary of ownership, and the
segment in which the mill is located. Not all mills are listed because records were not available
for all mills.

2.1.7 Mine Workings

Underground workings in many mines are very extensive and act as collection and distribution
systems for groundwater. Individual mine workings in this watershed are typically located
within a single, relatively steep ridge. Recharging water infiltrates at the highest levels of a
mountain ridge and discharges on the same ridge. This is referred to as a local flow system,
characterized by short groundwater flow paths (a flow path is the route by which the water enters
and exits the groundwater system) (Toth 1963).
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Many adits and tunnels in this watershed act as discharge points for groundwater. Typically, adit
drainage discharges directly to surface water or first infiltrates waste rock piles before
discharging to surface water from seeps. Estimates on the number of adits and tunnels that are
known to discharge mine drainage hi this watershed are not available.

2.2 HYDROGEOLOGY

2,2.1 Conceptual Hydrogeologic Model

The hydrogeology of the Prichard Creek Watershed can be divided into two main groundwater
systems: the bedrock aquifer and the shallow alluvial aquifer. The conceptual hydrogeologic
model for the watershed assumes that a single unconfined aquifer is present hi the shallow
alluvial sedimentss and these sediments are the principal hydrostratigraphic unit in the watershed.
The shallow alluvial sediments consist of natural materials as well as mine tailings and waste
rock. In general, the alluvium increases in thickness from the headwaters of Prichard Creek
toward its confluence with the North Fork (Umpleby and Jones 1923). Very little specific
hydrogeologic data are available for the Prichard Creek Watershed.

The bedrock aquifer within the Prichard Creek Watershed consists of argillites and quartzites of
the Precambrian formations of the Belt Supergroup, including (principally) the Prichard
Formation, and lesser amounts of the Wallace, Burke, and St. Regis Formations (Figure 4.3-2)
(Hobbs et al. 1965). Relatively small masses of Cretaceous-aged igneous quartz monzonite are
present about 3 miles north of the town of Murray (Part 1? Figures 1.2-2 and 3.2-2). In general,
the bedrock has very low permeability. Secondary features such as fractures, faults, or mine
workings may increase the permeability substantially. The hydrogeology of the bedrock aquifer
is discussed in Section 2.1.7, Mine Workings.

The groundwater system of unconsolidated sediments overlying less permeable rocks occurs
primarily in an elongate trough along the Prichard Creek, and varies in shape between V-shaped
(e.g., as occurs between the headwaters in the Bitterroots to Murray) to U-shaped (e.g., as occurs
between Murray and the confluence with the North Fork) (Part 1, Figure 1.2-2) (Umpleby and
Jones 1923). The width of the V-shaped trough is as narrow as about 200 feet above Murray,
and is as wide as approximately 1,500 feet between Eagle and the confluence with the North
Fork (Part 1, Figure 1.2-2) (Umpleby and Jones 1923).

As observed in wells in the Canyon Creek and Ninemile Creek Watersheds, it is assumed that
groundwater levels fluctuate seasonally. Groundwater levels are generally highest in the late
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spring and lowest during winter and early spring when precipitation rates are lowest and
snowmelt is not occurring.

2.2.2 Aquifer Parameters

Aquifer parameters are not available from the Prichard Creek Watershed for the presumed single
unconfined aquifer in unconsolidated sediments overlying bedrock. However, based on reported
lithologic similarities between the presumed single unconfined aquifer and the upper aquifer of
the Smelterville Flats-Bunker Hill aquifer system, it is reasonable to expect that aquifer
parameters presented in Table 2.2-1 are similar to the presumed single unconfined aquifer of the
Prichard Creek Watershed. The range of horizontal hydraulic conductivities presented in
Table 2.2-1 are typical of clean sand and gravels (Freeze and Cherry 1979).

2.2.3 Flow Rates and Directions

Based on similar watersheds (e.g., Canyon Creek and Ninemile Creek), it can be assumed that
the general groundwater flow direction in the Prichard Creek Watershed parallels the flow of
Prichard Creek surface water. Based on water level data recorded in Canyon Creek, it can be
assumed that there are localized areas in Prichard Creek where the flow direction is downstream
and toward the creek and some areas where the flow direction is downstream and away from the
creek.

Based on an analysis of groundwater elevations in the water table aquifer in the Woodland Park
area of Canyon Creek, which appears comparable to the Murray area along Prichard Creek, it can
be assumed that groundwater in Prichard Creek has a fairly steep gradient, generally following
the ground surface topography (Part 1, Figure 1.2-2). The. gradient of 0.035 calculated for the
Woodland Park area is inferred to be comparable to the Murray area (Part 1, Figure 1.2-2).

2.2.4 Surface Water/Groundwater Interaction

Based on groundwater information collected from the Canyon Creek Watershed, it can be
assumed that shallow alluvial deposits along Prichard Creek serve as aquifers, and if they are
hydraulically connected, they are capable of taking from or adding to flow in the creek. It is
further assumed that the interaction of the surface water in Prichard Creek and groundwater in
the shallow alluvial aquifers creates gaining or losing reaches. During the spring snowmelt and
resulting high creek levels, the gaining reaches of the stream may temporarily experience
reversals in the surface water/groundwater hydraulic gradient (i.e., become losing reaches).
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2.2,5 Groundwater Use

Use of groundwater supplies for domestic, municipal, and industrial applications (as it relates to
human consumption) is discussed in the Baseline Human Health Risk Assessment.

23 SURFACE WATER HYDROLOGY

The following sections describe the surface water hydrology of Prichard Creek, a tributary to the
North Fork. The watershed has a drainage area of approximately 97.8 square miles with
approximately 45 miles of mapped channel length.

2.3.1 Available Information

The available hydrologic information for Prichard Creek includes United State Geological
Survey (USGS) stream flow data for water year 1999, climatoiogical data for Wallace, ID, and
instantaneous discharge data from a variety of consultants obtained between 1998 and 1999.

The USGS began reporting stream flow discharge data from Station Number 12411935, at the
mouth of Prichard Creek at Prichard, ID, on October 1, 1998 (USGS 2000). This station is
located at the downstream end of segment PrichCrkSegOS. This station records water stage at
15-minute intervals. Discharge is calculated from the stage data based on a rating curve
developed for the specific gage. The rating curve is developed through time by measuring
discharge at known stages to relate stage to discharge. Once a rating curve is developed, a
discharge can be calculated by comparing a known stage to the rating curve. One complete year
of discharge data, water year 199.9, is available for Prichard Creek. Water year 1999 ran from
October 1,1998 to September 30, 1999. Precipitation data from the Western Regional Climate
Center (WRCC) station at Wallace, Woodland Park were collected for the same period. This
precipitation gage is the nearest gage to Prichard Creek (WRCC 2000). The mean daily
discharge hydrograph and precipitation data are presented in Figure 2,3.1-1.

Stream discharge measurements were taken in association with water quality sampling events
completed by URS and USGS. These measurements occurred from May 6, 1998, to
September 8,1999. These data are summarized in Table 2.3.1-1.

In addition to the USGS and consultants' hydrologic information, the U.S. Department of
Housing and Urban Development, Federal Insurance Administration completed a flood insurance
study for the Shoshone County, Idaho in 1979 (FIA 1979). This document reported computed

W:\02700\0i 06,012\CSM Unit l\Prichard\Section 2.wpd



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Prichard Creek Watershed
RAC, EPA Region 10 Section 2.0
Work Assignment No. 027-RJ-CO-102Q September 2001

Page 2-9

peak discharges for 10-year (3,850 cubic feet per second [cfs]), 50-year (6,480 [cfs]), 100-year
(8,020 cfs) and 500-year (12,190) events near the mouth of Prichard Creek. Although these
values reported might be dated and coefficients used to calculate these discharges may contain
some error, they do provide some basis for selecting a design discharge for remedial actions.

2.3.2 Hydrologic Description

This section describes the hydrology of Prichard Creek based on water year 1999 stream
discharge and precipitation data and discharge measurements obtained during water quality
sampling. Base flow discharge is estimated at 15 to 20 cfs, and average annual discharge is
approximately 225 cfs. The maximum instantaneous discharge recorded during water year 1999
was 1,900 cfs, on May 25, 1999, with a mean daily discharge on that day of 1,750 cfs. The
minimum mean daily discharge for this period of record was 16 cfs. The discharge
measurements presented in Table 2.3.1-1 are consistent with the discharge measurements taken
during 1999.

2.3.2.1 Flood Frequency

Because historical discharge data are not available for Prichard Creek, discharge estimates from
the FIS are reported. These estimates are presented in Table 2.3.2-1. The values indicated in
Table 2.3.2-1 are larger than the extrapolated maximum mean daily discharge for water year
1999 and may provide guidance for design of remedial actions. The bankful discharge, the
approximately 1.5 year event, is estimated to be approximately 1,000 cfs.

2.3.2.2 Water Year 1999

Total annual average precipitation at the WRCC Wallace at Woodland Park Station for the
51-year period of record is 37.7 inches while for water year 1999 the total precipitation was
39.8 inches. Total annual average snowfall for the WRCC station is 83.7 inches while for water
year 1999 the total snowfall was 82.2. While these comparisons do not address monthly
variations in precipitation, they do indicate that the water budget for water year 1999 was typical.

Table 2.3.2-2 summarizes the mean monthly flows for Prichard Creek, and the mean monthly
precipitation (rain and snow water content), and total snowfall at the WRCC station at Wallace,
Woodland Park. Table 2.3.2-1 and Figure 2.3.1-1 indicate the majority of precipitation,
83 percent, occurred from October to March. Much of this precipitation was in the form of snow
that did not immediately run off into the channel. However, increased discharge, above the
average annual discharge of 250 cfs, occurred four times during the winter and spring months,
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from December 2 to 3, from December 30 to January 1 „ from January 15 to January 22, and from
February 25 to March 4, for a total of 21 days. In contrast, during the spring and summer
months, discharge in Prichard Creek remained above the average annual discharge from March
16 to July 2, with the exception of April 6 to 13, for a total of 101 days.

The increase in discharge during the spring and summer is attributed to increased runoff caused
by snowmelt in the upstream watersheds. Maximum daily temperature and mean daily discharge
for water year 1999 for Prichard Creek are presented in Figure 2.3.2-1. Increased temperatures
over these periods melted much of the snow in the upper basin. Rain on snow also may have
contributed to these increased discharges as indicated in Figure 2.3.2-1 where precipitation
events also occurred during periods of increased temperature.

Based on the existing data, it is expected that water year 1999 was typical from a total snowfall
and total water budget perspective in the Prichard Creek Watershed. Runoff from spring
snowmelt dominates the surface water hydrology. Variations in snowfall, temperature, and
rainfall from year to year will influence the magnitude and timing of peak discharges.
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^^ -s .̂ "̂̂ . ^^ **̂ . -̂̂  -̂̂  ^ .̂ *^w ŝv *^> ^^* ^^ ""̂ . **"% "^v " .̂ ^^ -̂. *"*̂  ^*^ ™ |̂ " -̂ ^N. -̂. ^*H ™^*
T - I T ) 0 } C \ j < D O " * 1 ' r ^ ' < ^ ' < t Q Q ' * v f C Q ' r * L O Q ) C O N . O x 3 " C Q C X | t O 0 } C M C Q O
Q ^ ^ ^ ^ ^ ^ O c ^ C 3 ^ C 3 r p T - W T - C \ J j - g i J I P £ g p T - C 3 r - C T
o o o T - ^ w c ^ i - r - c \ l c \ I c o c i : i ^ ^ ! ' * L n i o c S < O K K o o r a c D C D C i )
T _ T _ T _ r _ T . T - r - O O O O O O O O O O O P O P P P P O O Os s

Date

vvEPA
JVItiiVHH/iî ^^BfV

027-RI-CO-102Q
Coeur d'Alene Badn RI/FS
Rl REPORT

Doc Control: 4162500.6615.05.8
Generation: 1

Prichard Greek Series
07/11/01

Figure 2.3.2-1

(ft



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No, 027-RI-CO-102Q

Part 2, CSM Unit 1
Prichard Creek Watershed

Section 2.0
September 2001

Page 2-13

Table 2.1-1
Mines in Prichard Creek Watershed With Recorded Production
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' • ' i - Years" • ' ' - '•"'
Ore

i (ions)" ' •• ' "Mill " ' :'"--::.:>
Tailings
'(tiros)*
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' ; '• . ' ; : .< .° . ' ' - " ' s • • • - . \ r , ' : ' ' " . " - : ' ' : : •-,":fi-i'.. Mr , „ . • • . . , . . . • ' . \" • .• '•• , - ./.. • • , . i - , i " • • -< • .!••.- / .... • • .•Comments- ' /- ' - - ! > " • • • • ' .

Bear Top (Orofino) Mine ' • ' " r " • . . • ' • ' . "" . V. ' . . . • / . : /h :,-• '•'.:..••••:•••'••''. "1-'* . ",."."•"" : ' - : ; ; ' - - : ? i • • . ' " ' - • • '^'^vv'^'X''' . . :.",'"' !"'': . • • • . • ' • ' • ' ' . • • •
PrichCrkSeg02 1904-1973 29,396 Bear Top Mill,

Nabob concentrator
near Pinehurst

36,053 The Bear Top Mining Company was developing the Beartop Mine by 1905.
The Beartop Mine and Orofino Mine were consolidated by 1911. Historic
information for the site tends to indicate that the mine operated fairly
continuously mining lead ore through 1935. Ore from the mine accounted for
the largest share of output from the Summit mining district in 1931. There is
some mention of the mine operating again after World War II, but the duration
of these operations is unclear. The mine was operated by lessees during several
periods during the 1960s. Development work was restarted again in 1977 and
the mine operated through 1980 (IGS 1999).

Black Horse Mine .:'£ .- ;.v", ? v ; ' ' '-;.'.. ;^-^-::!;v • •'-'.'^ ' <: ".'r .> - -'.' '4V :,;. :'*•&£ ^'v-Vl-V/';^-''^^'^'. - . .>iv:; '-.? -v ' ; .:v; . V s " - ;-'-;", '
PrichCrkSegOl 1905, 1917-1948 8,621 Black Horse Mill

Crystal Lead Mine v V

7,614 The Blackhorse Mine is located on Paragon Gulch, upstream of the Lower
Paragon mine. The Idaho-Montana Summit Mining Company began operating
the Blackhorse claim in 1905. The completion of the Idaho Northern Railroad
to Murray in 1909, spurred considerable development at the mine due to ease of
ore shipping. In 1910, a concentration mill was built on Paragon Gulch for
processing of ore from the mine. The last recorded mining activity at the site
occurred in 1948, when 1 10 tons of zinc-lead ore were shipped from the mine
(IGS 1999).
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Table 2.14 (Continued)
Mines in Prichard Creek Watershed With Recorded Production

Segment
PrichCrkSeg03

Production
Years *

1941-1952

; Ore
(ton*}*
11,237

• ' • Mill " ••"'"'
Silver Crescent Mill,
Hercules Mill,
Galena Mill

Tailings
(tons)" '
9,668

;!'-•'.: ," : , . , ' • , • • • " ' . >t ;.-: ' ' : '";'', ̂ 'comments >>.« '• . - . . ''*.:',•' . ' " •• ' • • ' • . ••• • • , > •
The Crystal Lead Mine is located about '/< mile above the confluence of
Cottonwood Creek and the West Fork Eagle Creek. The property was owned
by the Lead Crystals Mining Company from about 1 9 1 1 to 1 93 1 . In 1 9 1 4 the
mine consisted of about 250 feet of workings. By the end of the 1920s, total
development was approximately 2,400 feet. Several shipments of lead ore were
shipped from the mine in 1924, 1925 and 1926 but apparently these shipments
were not well documented. The mine was sold to the Crystal Lead Mining
Company in 1 93 1 . After the purchase, the mine saw little activity for the next
decade. In 1941 the mine was operated by a lessee. During that year, 300 tons
of lead ore were shipped to the Silver Crescent mill near Osburn and 20 tons of
ore were shipped to a smelter. In 1943, mine production consisted of 456 tons
of zinc-lead ore that was shipped to the Hercules Mill and 5 tons of high grade
ore that was shipped to the Bunker Hill Smelter. Crystal Lead Mines Company
shipped 994 tons of lead ore to the Hercules mill in 1944. Ore production for
the years 1945 and 1947 were shipped to the Galena Mill near Wallace,
Production for these years was 4,288 and 1,517 tons respectively. The mine
also shipped 36 tons of high-grade lead ore directly to a smelter (IOS 1999).

Golden chest Mine ^ '>: i': v .*. / ; '] -tffa ' ', "-1V- i" , Vl^TiV^'. "".•".:•:.. •::!"'>,•^^^;M^:?^^v^!•••^r^^^:fi'!^•'•.>^:.••v -:?Mv.; •- .{
PrichCrkSeg03 1902-1949 61,704 100 ton flotation

plant owned by Idaho
Mother Lode Gold
Mines, Inc., Cedar
Creek Mill

61,606 The Golden Chest Mine is located on Reeder Gulch near the town of Murray.
The mine has been described as the principal gold mine in the Murray district.
Maps of the mine show over 13,000 feet of workings. The Golden Chest Group
also contained the first quartz claim recorded in the Murray district. The
Golden Chest Mining Company was the first to incorporate in the Coeur
d'Alene district in 1884. In 1937 and 1940, the Golden Chest accounted for the
greatest percentage of metal output in the Summit district. Development of the
mine continued during the 1980s and 1990s (IGS 1999).
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Table 2.1-1 (Continued)
Mines in Prichard Creek Watershed With Recorded Production

Segment
Production

Years *
- '.' Ore " f

(tons)* i.:;.-;.Mni'-'-^ Hi-
Tailings

'l''i^,''l ;{': '^ :-l':;Sr>;':'3<: v£'CommenteH' •^.i^:;;j,t'i; Y 'v;* : ;-f •'".'- '.'.'
Jack Waite Mine"-? ;.v ,- , ,-:. ::.;•-.. , - r'; ^ ^ :£..?[ ,,:*; ,: ; ;_ ;\ •'^•^; .- • Ssv .<i:'.-^ '^ . ̂ ^.^^.^1^ .'£.- i£V*' - -1 • -;- - - :— . •
PrichCrkSeg03 1928-1969 513,652 jack Waite Mill

Liberty Mine ' r' ;^'- ; :^ " ^-"^^'••V1''-' '" ' '':'?-f^- •'" '-•.
PrichCrkSeg03 1954 5

i

374,323 /acA Waite Mine (not listed as a source by BLM)

The Jack Waite Mine was discovered around 1900. Shipments from the mine
began the following year. The mine was operated until being closed around
1918 due to flooding that made roads to the mine impassable. The mine was
later reopened in 1923. The Jack Waite Mining Company took over the mine in
1927 and soon merged with the Silver King Mining Company. The mine was
closed for a short time in 1932 but was reopened in 1933. The American
Smelting & Refining Company (Asarco) acquired a 40-year lease on the
property in 1934 and operated the mine until relinquishing the lease in 1961.
Other lessees operated the mine from 1962 to 1965. The mine has been inactive
since that time except for periodic exploration programs (10 S 1999).

- "''-:'-' (•",'; ^;\V':A\,''^':-^'-:l:li^-^'i'(l:i';VI->Of?Sft:' ''-!!':S';-,' -,"":: i i i V ; - •':,; '''''.-, ''• ' ."-.-.

The Liberty Mine is located north of the town of Murray, near the headwaters
of Cougar Gulch. Little of the mine's history is known, except that a small
quantity of lead ore was shipped from the mine in 1954. A site inspection
conducted in 1996 reported that a single open adit and waste dump are located
on the property. A seep from the adit was observed (IGS 1999).

Mother Lode Mine '••'.'•'•: •'•.' "•• - { V > • ' . ' - " ' :
v ' : - ••' . : : ' ••'-:' .j,: --:- •" • • '•••"•••'., '••• _• - / • •" ' •" . '" ' ;/ ••'-•.'.;;• -"f •. - - = ? • - ' " ; ••'*' '*'•-. ''•••'•' •' •. .• '•
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Table 2,1-1 (Continued)
Mines in Prkhard Creek Watershed With Recorded Production

Segment
PrichCrkSeg03

Production
--'-' Years*

1911,1939

J' '0re • •
' (tons)»

350
.•'S *•• Mill -» ' i ; '

Mother Lode Mill,
Golden Chest Mill,
Mountain Lion Mill

Tailings
(ton's)"

345

• " • ''• ', * '• 3 ''•'>,)" ' '•', ' ;"> ii / ' " ' ' ' T'i.' ' " ^ ', ' •» 'h" ; •'., '' - ' . •,»''' '1 ••< -I '< 1> ,t,' ' ' -"' ' "> ' " ' « ' ' '
•r-K-^i'^-r^S'.Vi-X^^v1 '-- 'Comments FA'.1.*" W "-'Wi ; . -. - •' .
The Mother Lode group includes the Yosemite, Daddy, Treasure Box, Mother
Lode, and Occident mines. Mining in the Mother Lode group began about
1883. Various historical references provide mention of gold ore extraction
from the Mother Lode in 191 1, 1934, and 1938, but little information is
available about how continuous operations were. Little mention can be found
of operations at the mine after 1938, except for an exploration project by
Newmont Mining in the late 1980s (IGS 1999).

Silver Strike Mine ; i *' :*\" , ^J:^,:.- 1 •;.,;," ;•„.••. . • , . . ' • ; . , ;• i ^ - - . . y •';, .,<^;\-;?:& '• ••v\;:.,^:'v;;!^l ..5.;-.|;Vvl;': „• " .: , , ;" ' : :^!" •.
PrichCrkSeg03 1909-1948 4,186 Cedar Creek Mill 3,673 The Cedar Creek Mining Company began operations on the Cedar Creek Mine

(renamed Silver Strike mine in 1936) in 1909. In 1928 and 1929 Cedar Creek
lead ore accounted for the greatest percentage of ore produced in the district.
Production from 1909 to 1930 was 5,421 tons of ore, 33.88 ounces of gold,
23,481 ounces of silver, 5,039 pounds of copper, and 910, 713 pounds of lead.
After being renamed in 1936, the mine operated for approximately a year before
a fire destroyed buildings and equipment on-site, The property did not operate
after this time (IGS 1999).

Terrible Edith (Pontlac) Mine i • . ' 'V' '^!1 ' . ' . : ' i a ' : , ' . ! •* • "•! ;'"" ',;; V"' •/ J '•- '". ..:'.v''.,i. : ' " - ; - , , ' . ,.rv'''':'k- - '' i '.:•'•''-.•'••*'• ": i ' : , v : •".-.,]
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Table 2.1-1 (Continued)
Mines in Prichard Creek Watershed With Recorded Production

Segment
Production
/ -Years • ' • • • • (tons)' Mill

Tailings
(tons)"

. ..
•" Comments

PrichCrkSegOS 1904-1955 6,456 Hercules Mill,
custom milling plant
in Utah

3,606 The Terrible Edith Mine is located north of Murray, near the headwaters of
Wesp Gulch. The Terrible Edith was formed by the consolidation of the
Terrible Group and the Edith, which were located about 1886 by James Woods
and Wash Snyder respectively. Some shipments of ore were made from 1912
through 1917. By this time, the high grade lead and zinc ore from the mine
accounted for some of the best product in the district. Carload lots of ore
assayed as high as 63% lead. A small shipment of ore was reported in 1921. In
1925 the property was acquired by the Chester Company, which was later
reorganized as the Pontiac Mining Company. Several shipments of ore were
reported in 1926 and the company shipped one car of lead-zinc ore for testing in
1928. In 1928 the company also announced that it had enough ore exposed to

justify construction of a 50-ton flotation mill, but apparently the mill was never
built. One car of ore was shipped in 1929, and a lessee shipped 115 tons of
lead-zinc ore to the Hercules Mill near Wallace during the following year. A
small shipment was also reported shipped to a mill in Utah during 1934. In
1947,495 tons of zinc-lead ore were shipped from the mine and in 1950, mine
production yielded 68 tons of concentrates. Ore was also produced from the
mine in 1954 (IPS 1999).__________________________

Note:
Blank cells indicate there was most likely no mill located on site, and ores were probably shipped elsewhere for milling. No records were found identifying the mill to which the
ore was shipped. Estimated tailings produced by each mine were not necessarily disposed of within the reach where the ores were mined.

"Source: Mitchell and Bennett 1983
"•Source: SAIC 1993
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Table 2.1-2
Mills With Documented Operations in Prichard Creek Watershed

Segment
Operating ;

•- : • " Years . "• ' '•'.%>.'' ' i Ownership • '• ' ' • ' - ' ? '•: H'.'i.,- •''•••' ''.''' v'''/':,t;':-;. ' i1 ' ?-1 '^ :'^:";_.:,'v'(':'.fl .'f,:!tr'V"'V';' . : ' . ' : ^ ; i . : ; ! : V ' ' : ^ '•',• •'.;•••'•••'•*•<•>••: • • ••.;.-;:",'.••. v ' . , •!),;'•:.• . , : • Comments ^ - - f , . ^ /•-."'• .• •• , . > • . , • » • , • : • ! , • ' . • •••
BearTopMHl ' -':^. ' . J/v ','\.' ' : ' ; :•.- V'- • - . ' . , . - . ' ".'. i -^v^^'^t - . f - . ' i V '^','HvV <" ••^^i-'?.;^' I - / / .
PrichCrkSeg02 1906-??? Bear Top Mining Company The Bear Top Mining Company operated one of the first concentrators in the

Murray area. The equipment for the mill was purchased from the Black Bear Mill
in 1904. The mill went into operation in 1906, producing lead-silver concentrates.
In 1909, the mill was modified to also produce zinc concentrates (Quivik 1999).
The Bear Top and Orofino mines were consolidated in 191 1. By this time, ore was
being processed at a 150-ton mill. In 1929, the mill was rebuilt and capacity was
increased to 200 tons per day (IGS 1999).

Black Horse Mill i \ , , ' •"-.'•,'' .:."••' " : " ! , •*.* ' . : •;"''. ' ' ' . - ' ' , • . ! ' . ' • ' . ' -"• : , - . , ' ' - . T. ' • ' ; • • . ; ' : • . " • ' • • . • . . / . " .'-v ' ' • ' • " . . ; ' , . . .-
PrichCrkSegOl 1910-1917 Idaho-Montana Summit

Mining Company
In 1910, a 150-ton concentration mill was built to process ores from the Black
Horse Mine. The mill was located near the mouth of Paragon Gulch. The mill
also processed ores from the Chicago Mine. Ore processing at the mill ceased
about 19 17 (IGS 1999).

Four Square Mill. " , • ' / . ' ; , ' " ' v . \ ' " : ' ' . ' . . ' , ' ! • • • ' • • • • ^ . ̂ ';- ; ' , ; ";/•;" | ' \ . : ' ; • ' ' • ; , , ; ' . ' • ' • , '
PrichCrkSeg03 Unknown Four Square Gold Company Little historical information is available for the Four Square Mill. There is some

historical reference to a 10-stamp mill being operated at the site (IGS 1999).
Giant Ledge Millsite '
PrichCrkSeg03 Unknown Mining records indicate that ore concentrates were shipped from the Giant Ledge

Millsite in 1926 and 1930 (IGS 1999).
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Table 2.1-2 (Continued)
Mills With Documented Operations in Prichard Creek Watershed

Segment
Golden Chest Mill t;
PrichCrkSegOS

JackWaiteMHl J-
PrichCrkSegOS

Monarch Mill I . .; ; \ -
PrichCrkSegOS

Mother Lode Mill .
PrichCrkSegOS

Operating:;;
•.'••'••"! Years-' • ̂

il,--'-'i:";';''i-'''.U';''i:-fri'.tv[
1894-1916

.'»:, . l i ; ' " f T - • • ' . -A.;'.',-; ;."-V;:-
;̂.t V-1 4-f jllivi; >T>,

1926- ???

•r^,;;'-:;,'^J^;'ii^
1905-???

',;•£•• 1 ' ' '• - 1 ..' .',*»,j'n !.

.• ' '*" .' " IT . ': ' 1 ''
f, '*'/: i • ' • ;'N"! -' ' i".,S ':* '

Unknown

v '•"?"''• I 1 " ' - 7 Ownership '•:•' •• '" &••
^>S!C-'! - "' 'i-i';-' r;(4i; >::':5-f-i'.7^J..«f

Gold Chest Mining Co.
(Quivik 1999)

^j^^?'i&'^&'*:y''--~
Jack Waite Mining
Company, possibly
operated by ASARCO
under a lease agreement.

^••/ : '•'.•Vn'^'V^ •"• ' • • •
Monarch Mining Company

•!i|;.v '! •• • .• ' • • ; _ -;-:r,, :••.•;•_' .i-:-'^ - -

Idaho Mother Lode Gold
Mines, Inc.

!̂l!:'̂ fc!̂
M&tfK-^texVW^

J'/j^^-'<!V^^':''" - ^ f ' - j >^ i:"'''^-':'i£.4::*JV' -^"';'̂ ! ̂  -^Hi-it^HN-l^C'^i?:^- ^' r" ^V'1', ^'''^\ •^^.•-'^-'•'f'^-'iv /'?•''

The Golden Chest Mil! was the first mill in the Coeur d'Alene district to produce
tungsten. The mill began operating in 1894 as a 10-stamp gold mill equipped with
vanners. The mill was later enlarged to 20 stamps. The mill was operated through
about 1916 (Quivik 1999).

^.'i^^^^l^'^^ "~ •:
A 125-ton flotation plant was built at the Jack Waite Mine in 1926. This mill was
enlarged in 1928. In 1930, the construction of a new 500-ton mill was started.
The mill was destroyed by a fire in 1985 (IGS 1999).

.'.|'i ""••'.-, •"''.'.-. f •' ' ' .' !"•',•;' ,':l '•'•*. V:"':. 5,! }';!,';• ,• } ;',-k- ,'.'•'•"> '''iyt •'.;• ''''-•',,: - [ . ' •> - , • " • ' - - .

A 75-ton mill was operating at the Monarch Mine by 1905. By 1910, the Monarch
Mining Company had completed construction of a 200-ton concentration plant.
This plant used rolls, jigs, a Huntington mill, Wilfrey tables, and Frue vanners
(IGS 1999).

' / , . ' • > • ' - : ' ' • ' ' t i ' : 1 ' ; • -hi' :,:.'. " , . • , - , • : • ''.'.?•• -'i'- -•*.•-•-, < r . r - - :'..":•:- '-•/ . • • '':':''^- • ' ' , ' •

There is some record of gold ore processing at the Mother Lode mine using a
5-stamp mill. Ores of the Mother Lode and Golden Chest mines were also treated
in a 100-ton flotation plant during the 1930s (IGS 1999).
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Table 2.1-2 (Continued)
Mills With Documented Operations in Prichard Creek Watershed

Segment :
Operating ^:

• • Years • • • •"•:• ".'•''(.':.-. Ownership • ''
; : • •/' ., ';-:' - ,;-| v.v--: /• ":'' • ;• .. " VI 'K • rV!'" i'. : '•'-• s. • ••'!. .'V':\;'; ', sv, ;••!• ;? ' . . , • .

;|-.-.J -^\'':^':;^\!:.fcfy!"&^^ > :.
Mountain Lion fllfne Stamp Millsite ;: ;; : J;;'';"'' ,.'; ' •, '/. . ' ;•.:• . i \\:\ ;'.;" - ; , ;• V* ;V ! V;;{' "^ ';i<;!^:i-C:^;.lt!^.^ '̂̂ 'i* -^.r. i'&V-: •; - -; v^' ••- ' '•' • --' •
PrichCrkSegOS 1925-??? Mr. William Wylie,

operated by the Kings Pass
Gold Co. Inc. under a lease
agreement.

Milling operations at the Mountain Lion Mine consisted of small capacity gold
stamp mills. A 3-stamp mill was operated on the property in 1925. A 3-ton mill,
which used stamps and amalgamation, was used during the 1930s. Later in the
1960s, a 5-stamp mill equipped with amalgamation plates was used (IGS 1999).

Cedar Creek Mill (Silver Strike) ^^^Vi^V^V': 4^ -^^^^^
PrichCrkSegOS 1928-1933 Cedar Creek Mining Co.,

Silver Strike Mining Co.
A new 100-ton flotation plant was built to process the ores of the Cedar Creek
Mine (later named the Silver Strike) about 1928, The mill was operated
intermittently for the next several years and was then rented to the. Golden Chest
Mine for 2 months in 1933. The mill equipment was sold in 1952 (IGS 1999).
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Table 2.2-1
Summary of Aquifer Parameters of the Smelterville Flats-Bunker Hill Upper Aquifer

Hydrostratigraphic
••••:--/?;* ;«tFaft — -" SE;

Upper Aquifer

Horizontel
- fitydraulie "
Conductivity

(fl/aay) ':":'1*'
500 - 10,790

Vertical
HydrauHe f̂

.Conductivity
' • • /-.(ft/dayV^6"'

0.0025'

TraBsmissiyjty
- *> • .^. „„

-'-••^--F^jgpSp,

10,002-216,852

Storativity ^
(unifless)

0.0015-0.09

Eflfective ;
Porosity

23.6 - 29.0

'Based on one test conducted on a sample of upper aquifer alluvium from borehole GR-26U at 13.5 feet below
ground surface. No units given in original source document.

Source: MFG (1992)
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Table 2.3.1-1
Summary of Discharge Data From Project Database

Segment PrichCrkSegOS

Segment
Name

PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS

Location
PR 14
PR 16
PR 17
PR IS
PR 19
PR 20
PR 21
PR 22
PR 23
PR 24
PR 25
PR 26
PR 27
PR 2S
PR 29
PR 30
PR 31
PR 32
PR 33
PR 34
PR 35
PR 36
PR 37

PR 38
PR 41
PR 42
PR 43
PR 44

Measured
By

URS, USGS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS

URS
URS
URS
URS
URS

No. of
Readings

14
1
1
1
1
1
1
1
I
1
1
1
1
I
1
i
1
1
1
1
1
1
i
1
1
1
1
1

Beginning
—• Date

05/06/98
05/05/98
05/06/98
05/05/98
05/06/98
05/06/98
05/08/98
05/08/98
05/09/98
05/07/98
05/07/98
05/08/98
05/09/98
05/08/98
05/09/98
05/08/98
05/10/98
05/08/98
05/10/98
05/10/98
05/10/98
05/08/98
05/10/98
05/10/98
05/09/98
05/1 1/98
05/1 1/98
05/1 1/98

Ending
Datfr

09/08/99
05/05/98
05/06/98
05/05/98
05/06/98
05/06/98
05/08/98
05/08/98
05/09/98
05/07/98
05/07/98
05/08/98
05/09/98
05/08/98
05/09/98
05/08/98
05/10/98
05/08/98
05/10/98
05/10/98
05/10/98
05/08/98
05/10/98

05/10/98
05/09/98
05/11/98
05/1 1/98
05/1 1/98

Minimum
Discharge

5
404
178
217
29.7
26.9
21.4
13.7
254
883
270

0.0422
231

0.0005
216
24.8
189

57.8
127
3.96
70.1
94.4
3.13

65.5
21.8
2.87
16.7
3.91

Maximum
Discharge

1170
404
178
217
29.7
26.9
21.4
13.7
254
88.3
270

0.0422
231

0.0005
216
24.8
189

57.8
127
3.96
70.1
94.4
3.13
65.5
21.8
2.87
16.7
3.91

Units
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
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Table 2.3.1-1 (Continued)
Summary of Discharge Data From Project Database

Segment PrichCrkSegOS

f ' : \ Segment /j;.:
: i'̂ SPfenieSlfstil
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS
PrichCrkSegOS

•ISS?-;;̂
Location
PR 45
PR 46
PR 47
PR 48
PR 49

Measured,,;
&-«%
URS
URS
URS
URS
URS

^NO^Of;;;;:
•'Readings

1
1
1
1
1

Beginning
hy-DiateW

05/12/98
05/12/98
05/12/98
05/19/98
05/19/98

^sJSnduigj
'^Dafcei;^

05/12/98
05/12/98
05/12/98
05/19/98
05/19/98

Minimum
Discharge

2.13
2.88
1.68
19

16.2

Maximum
Discharge

2.13
2.88
1.68
19

16.2

'̂ •SO;
Unite

cfs
cfs
cfs
cfs
cfs

Note:
cfs - cubic feet per second

Table 2.3.2-1
Estimated Recurrence Intervals, Prichard Creek

not available
not available

10 3,850
25 not available
50 6,480
100 8,020

Note:
cfs - cubic feet per second
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Table 2.3.2-2
Precipitation Summary and Discharge Comparison for Water Year 1999,

Wallace, Woodland Park, Idaho
>'OAA Cooperative Station 109498

...... • • ' . . •• ' "... ->• •-", f •
'" • ; ','• .' ,. ', , •;,i..t':"^:,-'-.' r

. , • ' • .:.;'-'./, •''.";> ;-" s^/lfVi'^v-'it• , i < ' . :.r -•• •• .' .:,",. • ',' . . ' - ''•---•,:>-'>;'1>;<;.r"^iy,^
' • ' • ' • v i Climate Indicators^ -'iV*-

Total Precipitation (in,)
Total Snowfall (in.)
Mean Monthly Discharge (cfs)
(Prichard Creek)
Average Precipitation for Period of
Record (in.)
Average Snowfall for Period of
Record (in.)

•I ;*£*&&*•& #T.H$B$$?'̂ {J; Monthly Total|,,^;,> r- . ; , $i$V*m$J&*X ? ?'«S ?•
' ' ' ?i*"-i
. OctS

1.2
0.0
18.0

2.9

0.5

1 V, '•• <.

'••Nov.i.'
9.7
6.3
50.5

4.9

8.3

t '-i '^ft23
6.9
8.7
126

5.2

22.6

* ; .??j;£T'ateS>;;>Jan;r
4.7
18.9
211

5.0

24.0

IftK
6.9

26.4
111

3.9

15.0

• ''* i/^^ '*•:• • F: Mar'-
3,5

21,3
402

3.4

10.5

••>'•' ;}!*l

•"' Affir-'i:

0.7
0.6
482

2.8

2.5

. '•'. .,'t,-.v'
;'lWay!"!

0.9
0.0
634

2.7

0.3

'^•'•-'••*.';)
(l-'

* *-t:;'iwM'*,
•'Jun-v

1.8
0.0
483

2.6

0.0

i?^?;
5*:1,P

0.2
0.0
118

1.3

0,0

- .- • • >•$«"•;•;
^AiiR

3.0
0,0

41,1

1.4

0,0

W,
•v!,'Sepf'

0.3
0.0

22,4

1.9

0.0

: ;/>>i';^i" -*% .j:[> .;'•'
?f'̂ \^:>'''''"»,s '.*'•'••'•/•V;i'A"rin«ai • <"•;
^TotSlfe"

39.8
82.2
225

37,7

83.7

Note:
cfs - cubic feet per second
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3.0 SEDIMENT TRANSPORT PROCESSES

The physical processes of rain falling on soil, runoff from snowmelt or precipitation, channel
bank and bed erosion, or mass movements incorporates sediment into streams of water. Water in
streams transports, deposits, and sorts the delivered sediment based on the stream energy,
discharge, and size and quantity of sediment.

Sediment transport by streams is a natural process; however, human activities such as mining,
logging, road building, urbanization, or land clearing can significantly increase the rate at which
sediment transport occurs. For instance, land clearing provides exposed soil and rock that may
be subject to erosion. Further, this disturbance may decrease the amount of water storage in the
soil, increasing runoff rates and providing additional surface water and energy for sediment
transport.

The rate at which sediment passes through a cross section of a stream system is referred to as the
sediment yield. For purposes of this report, sediment yield will be defined in units of tons per
square mile per year. This annual sediment yield may be broken down into components that
describe the method of transport, suspended load and bed load. Suspended load consists of
particles small and light enough to be carried downstream in suspension by shear and eddy forces
in the water column. Bed load consists of larger and heavier particles that move downstream by
rolling sliding or hopping on the channel bed (Dunne and Leopold 1978).

All sediment motion downstream is dictated by the shear and gravitational forces acting at a
given time and place within the channel. For sediment transport purposes, gravitational forces
are essentially constant. Shear forces, however are dynamic through space and time and are
dependent upon the location, depth of water, and slope of the water surface. Sediment transport
occurs at even the smallest of stream channel discharge but the majority of movement occurs
during moderate to high discharge when shear forces are greatest (Leopold et al. 1992).

Sediment derived in Prichard Creek is transported to the North Fork. Based on review of aerial
photographs, likely sediment sources within the Prichard Creek Watershed are mining waste,
mobilization of channel bed sediment, bank erosion, and some rock debris situated adjacent to
channels. Logging and drill exploration roads may also provide a sediment source. In this
discussion, the available information, analyses, and likely sediment sources are described.
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3.1 AVAILABLE INFORMATION

For the Prichard Creek watershed, 1998 photographs by URS Greiner, Inc. (URSG) and CH2M
HILL (URSG and CH2M HILL 1999) were reviewed. USGS sediment gaging data are not
available for Prichard Creek; therefore, estimates of sediment yield are not included in this
discussion.

3.2 ANALYSES

3.2.1 Channel Descriptions

The 1998 set of aerial photographs by URSG and CH2M HILL were reviewed to describe
Prichard Creek. Photographic coverage of Prichard Creek exists from Eagle Creek to the
upstream end of segment PrichCrkSegOS and the upstream end of Eagle Creek, also in segment
PrichCrkSegOS. This review and interpretation focused on morphologic features indicating
stream instability, channel migration, channel aggregation or degradation and other features that
may contribute sediment to the system.

Prichard Creek, upstream of the Eagle Creek confluence displays a multi-threaded, braided
pattern indicating a high sediment load. The valley floor adjacent to the channel is 500 to
1,000 feet wide and is well vegetated with trees and other vegetation.

Approximately 1.9 miles upstream of the Eagle Creek confluence, deposits from the Prichard
Creek Dredge Tailings have been placed on the north bank of the channel. From the photographs
reviewed, Prichard Creek appears to flow adjacent to and between piles of spoil. The spoils fill
much of the valley bottom not occupied by roads or the channel. Prichard Creek has a braided
pattern in this reach. The dredge spoils continue upstream to the town of Murray. These spoils
may be a sediment source to Prichard Creek where in contact with the creek.

Upstream of Murray to the confluence with Butte Gulch, the channel is constrained by hillslopes
on the south and road embankments on the north. Logging and exploration drill roads criss cross
the hillslopes above Prichard Creek. Additional dredge spoils appear to have been placed hi
discrete areas along the channel through this section.

Upstream of Butte Gulch, the channel is constrained by hillslopes and road embankments.
Additional dredge spoils have been placed adjacent to the channel at the mouth of Bear Gulch.
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Upstream of Bear Gulch to the upstream end of segment PrichCrkSegOS, Prichard Creek has a
multi-threaded braided pattern with relict channels visible in the photographs reviewed.

In the upstream portion of Eagle Creek likely sediment sources include logging and drill
exploration roads. Additionally, a deposit of rock debris is situated adjacent to the channel at
Duthie in Tributary Creek.

3.3 SUMMARY

The Prichard Creek Watershed appears to have few sediment sources. Likely sediment sources
include channel bed remobilization and minor bank erosion. In addition, sediment from the
Prichard Creek dredge tailings in contact with surface water and Prichard Creek are sources of
sediment to Prichard Creek. These appear less significant than other areas in the Coeur d'Alene
River Basin.

These observations were based on a limited review of the available data, photographs, and
topographic maps at the time of review. Not all potential sediment sources were identified, as
potential sediment sources literally cover the entire watershed. Primary sources were identified
based on review of the available information.
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4.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the three segments of the Prichard
Creek watershed are discussed in this section. Section 4.1 describes chemical concentrations
found in environmental media, including horizontal and vertical extent. For each watershed
segment, the discussion includes remedial investigation data chemical analysis results;
comparison of chemical results to selected screening levels; and focused analysis of identified
source areas. In Section 4.2, preliminary estimates of mass loading are presented.

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified in Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, groundwater and surface water are discussed in this section.
Locations with metals detected in any matrix at concentrations 1 times (Ix), 10 times (lOx) and
100 times (lOOx) the screening level were identified and presented in the following data
summary tables. The magnitudes of exceedance (lOx and lOOx) were arbitrarily selected to
delineate areas of contamination. Metals identified in this evaluation are further evaluated in
either the human health or ecological risk assessments (under separate cover).

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4. Data source references are included as Attachment 1. Chemical data collected
in Prichard Creek and used in this evaluation are presented in Attachment 2. Data summary
tables include sampling location, data source reference, collection date, depth, and reported
concentration. Screening level exceedances are highlighted. Sampling locations are shown on
Figures 4.1-1 through 4.1-8.

*

The nature and extent of contamination were evaluated by screening chemical results against
applicable risk-based screening criteria and available background concentrations. Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment,
groundwater, and surface water) of concern that will be evaluated in the feasibility study (FS).

Statistical summaries for each metal in surface soil, subsurface soil, sediment, groundwater, and
surface water are included as Attachment 3 and discussed in the subsections below. The
summaries include the number of samples analyzed; the number of detections; the minimum and
maximum detected concentrations; the average and coefficient of variation; and the screening
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level (SL) to which the detected concentration is compared. Proposed screening levels were
compiled from available federal numeric criteria (e.g., National Ambient Water Quality Criteria),
regional preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional baseline or
background studies for soil, sediment and surface water and other guidance documents (e.g.,
National Oceanographic and Atmospheric Administration freshwater sediment screening values).
The screening level selection process is discussed in detail hi Part 1, Section 5.1.

Source areas within Prichard Creek are presented in Tables 4.1-1 through 4.1-3. These sites are
based on source areas initially identified by the BLM (1999) and further refined during the RI/FS
process. The tables include source area names, source ID, source area acres, description, number
of samples by matrix type, and metals exceeding Ix, lOx and lOOx the screening levels in surface
soil, subsurface soil, sediment, groundwater and surface water.

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System. Only sampling locations located within a
source area polygon (shown on Figures 4.1-1 through 4.1-8) are included in Tables 4.1-1 through
4.1-3; therefore, there may be samples collected from source areas and listed in the data summary
tables in Attachment 2 that are not accounted for in Tables 4.1 -1 through 4.1 -3.

The following sections present segment-specific sampling efforts and results according to matrix
type. Given the extensive geographic range of the Coeur d'AIene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4.1.1 Segment PrichCrkSegOl

4.1.1.1 Surface Soil

One surface soil sample from segment PrichCrkSegOl was collected and analyzed for total
metals. Zinc was detected at a concentration greater than lOx the screening level.

4.1.1.2 Surface Water

Two surface water samples for total metals and one for dissolved metals were collected and
analyzed in segment PrichCrkSegOl. Copper and zinc were detected at concentrations greater
than lOx the screening levels for total metals. Cadmium and zinc were detected at concentrations
greater than lOx the screening levels for dissolved metals.
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4.1.1.3 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment PriehCrkSegOl that may be significant
contributors of metals to Prichard Creek. Summary source area data are presented in
Table 4.1-1.

One of the five source areas in this segment was sampled for surface soil and surface water.
Chemical concentrations for cadmium, copper, and zinc were greater than lOx the screening level
in surface soil and surface water.

4.1.2 Segment PriehCrkSeg02

4.1.2.1 Surface Soil

Two surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Cadmium, lead and zinc were found at concentrations exceeding lOx the screening
levels. Concentrations of lead and zinc were also found at greater than lOOx the screening levels.

4.1.2.2 Surface Water

Four surface water samples for total metals and two for dissolved metals were collected and
analyzed in segment PrickCrkSeg02. The concentration of total zinc exceeded lOx the screening
level at one location. Concentrations of dissolved lead and zinc detected in the surface water
exceeded lOx the screening levels.

4.1.2.3 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment PrichCrkSeg02 that may be significant
contributors of metals to Prichard Creek. Summary source area data are presented in
Table 4.1-2.

Two of the nine source areas in this segment were sampled for surface soil and surface water.
Bear Gulch Unnamed Millsite displayed concentrations of lead and zinc that exceeded lOOx the
screening levels. Concentrations of total and dissolved zinc at the Silver Crystal source area
exceeded lOx the screening levels.
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4.13 Segment PrichCrkSegOS

4.1.3.1 Surface Soil

Nine surface soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total
metals. Arsenic, cadmium, lead and zinc were detected at concentrations greater than lOx the
screening levels. Arsenic and zinc were also detected in the surface soil of segment
PrichCrkSegOS at concentrations that exceeded lOOx the screening levels.

4.1.3.2 Surface Water

Eighty-nine surface water samples for total metals and 77 surface water samples for dissolved
metals in PrichCrkSegOS were collected and analyzed. Sampling results for total metals indicate
concentrations of copper, iron, lead, manganese and zinc exceeded lOx the screening level.
Copper was also detected in one sample at a concentration greater than lOOx the screening level.

Sampling results for dissolved metals show concentrations of cadmium, copper, lead, manganese
and zinc at concentrations in excess of lOx the screening levels.

4.13.3 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment PrichCrkSegOS that may be significant
contributors of metals to Prichard Creek, Summary source area data are presented in Table 4.1-3,

Thirteen of the 44 source areas in segment PrichCrkSegOS were sampled for surface soil and/or
surface water. Arsenic, cadmium, copper, lead and zinc were detected in surface soil of multiple
sites at concentrations greater than lOx the screening level. In addition, samples collected at
Paragon Lower Millsite show two concentrations of zinc that exceeded lOOx the screening level;
samples collected at Silver Strike Mine show one concentration of arsenic that exceeded lOOx the
screening level; and samples collected at Prichard Creek Impacted Floodplain showed a
concentration of zinc that exceeded lOOx the screening level.
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4.2 SURFACE WATER MASS LOADING

In Part 1 of this report (Setting and Methodology, Section 5.3.1), the concept of mass loading
and its use in the remedial investigation was presented. Section 4.2 of the Canyon Creek Nature
and Extent further discussed the use of plotting discrete sampling event versus the probabilistic
analysis of the mass loading data in fate and transport.

The Prichard Creek Watershed has limited data by which to assess mass loading in surface water
or groundwater. Stream sampling conducted in May 1998 was the most comprehensive and is
summarized in Table 4.2-1. Additional sampling was conducted on Prichard Creek near the
confluence with the North Fork (PR14) and is also summarized in the table.

The order of sampling locations on Prichard Creek listed in Table 4.2-1 is from upstream to
downstream. Mass loading from side streams is listed from upstream to downstream in the order
the mass load would be introduced into Prichard Creek. The additional PC 14 data near the
mouth of Prichard Creek is listed in order of increasing flow. Figures 4.1-7 and 4.1-8 show the
surface water sampling locations that are listed in Table 4.2-1.

As shown in Table 4.2-1, the May 1998 sampling event took place over a period of several days.
This makes it difficult to assess changes hi mass loading from potential mine sources located in
the watershed. However, regarding mass loading, the following general observations can be
made.

1. Based on a base flow of 15 to 20 cubic feet per second (Section 2.2), the May
1998 event probably represents a moderately high-flow event. Sampling location
PR14 probably represents the mass load hi surface water discharging to the North
Fork. The total lead loading at this location ranged from less than 1 pound per
day to 158 pounds per day. The dissolved zinc loading ranged from 6 pounds per
day to 180 pounds per day.

2. During the May 1998 event, overall lead loading in Prichard Creek was low and
did not exceed 3 pounds per day. The zinc loading increased steadily from
13 pounds per day (PR36, upstream) to 67 pounds per day (PR16, downstream).
Two measurements appear skewed, PR24 and PR14. The flow and corresponding
zinc load at these sampling locations decrease relative to the next upstream
sampling location. The flows appear inconsistent and may reflect difficulties in
obtaining measurements.
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3. Tributary Creek, a tributary to East Fork Eagle Creek, has 7 pounds per day of
lead loading (PR22) and 45 pounds per day of zinc loading (PR21) near the
headwaters during the May sampling. Downstream at sampling location PR48,
the lead load decreases to 2 pounds per day and less than measurable for zinc.

4. Sampling location PR18 is the furthest downstream sampling location on West
Fork Eagle Creek prior to the confluence with Prichard Creek, Lead loading at
this location was 3 pounds per day and zinc loading was 62 pounds per day. This
loading would include load contributed by the East Fork Eagle Creek (including
Tributary Creek).

5. Loading measured in other tributaries did not appear to add substantial load to
Prichard Creek.

6. Potential sources for observed loading in the Prichard Creek Watershed include
unknown sources on Tributary Creek and floodplain sediments mapped by the
BLM along Prichard Creek.

Regarding groundwater, information was not available to evaluate potential mass loading.
However, the section of Prichard Creek between sampling locations PR 33 and PR24 has a
developed floodpiain. The floodplain is identified as a source of mine tailings. The USGS
seepage study in Canyon Creek demonstrated that where stream systems widen and a floodplain
develops, an exchange of mass load between surface water and groundwater could occur (URSG
2000). There is a potential for such an exchange in Prichard Creek.
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Figure 4.1-2
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Figure 4.1-3
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Figure 4.14
Prichard Creek Segment PrichCrKSeg02
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Figure 4.1-5
Prichard Creek Segment PrichCrkSegOS
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Prichard Creek Segment PrichCrkSe§03

Southern Half Source Areas and
Soil/Sediment Sampling Locations
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Figure 4.1-7
Prichard Creek Segment PrichCrkSegOS

Northern Half Source Areas and Surface
Water Sampling Locations
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Figure 4.1-8
Prichard Creek Segment PrichCrkSegOS

Southern Half Source Areas and Surface
Water Sampling Locations
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Table 4.1-1
Potential Source Areas Within Prichard Creek - segment PrichCrkSegOl

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals > 100X
BLACK! IORSE NONE

COEUR D ALENE MINING COMPANY
PARAGON UPPER MINE
PARAGON UPPER SHAFT

ST. PETER MINE

TH0034

TH0010
TH0009
TH0035

THOU08

o.:?

0.14
0.17
0.64

0.23

Floodplain Waste Rock (Above
Cataldo No.& So.Fork)

Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain Waste Rock (Above
Cataldo No.&'So.Fork)

SL 1
SW 1

SST:As-l,Cd-l,Pb-l
SWD:Cu-l.Pb-l
SWT: Cd-1

SST: Zn-1
SWD:Cd-l,Zn-l
SWT: Cu-1, Zn-1

Matrix Types
OR: Debris Rubble SD: Sediment
CAV. Groundwater SL: Soil
RK: Rock. Cobbles Gravel SS: Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT; Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Analvtes
Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg: Mercury
Mn: Manganese
Pb: Lead

. Sb: Antimony
Zn: Zinc

Primed July 20, 2001 09:05 AM Pagel



Table 4.1-2
Potential Source Areas Within Prichard Creek - segment PrichCrkSeg02

Area No. Samples
Source Area Nmne Source ID (Acres) Source Description Bv Matrix Type Meals > IX Metals >I0X Metals >100X
BEAR OU.CH UNNAMED MILLSITE

BEARTGP MINE

10NE MINE

OROFINO MINE

SILVER CRYSTAL

UNIDENTIFIED DISTURBANCE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED PROSPECT

THOQ36

TH0004

THQ005

Tl 10007

TH0003

THOOQ2
TH0006
TH0033
TH0001

059

1.03

0.29

0.30

020

0.30
0.35
0.62
046

Upland Concentrates and Process
Wastes
Floodplain Waste Rock (Above
Cataldo No,& So Fork)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Mine Workings. AVaier, Seeps,
Springs and Usachate
Upland waste rock
Mine Workings'Water, Seeps.
Springs and Leaclwte
Upland waste rock

SL 1
SW 1

SW 1

SST: As-l.Cu-l

SWD:Cu-l ,Pb-l
SWT:Cd-l ,Pb- l

SST: Cd-1

SWD: Zn-I
SWT: 2n-l

SST:Pb-l,Zn-l

Typj?,
DR Debris Rubble
GW. Oroundwaier
RK. Rock Cobbles Gravel
SB: Subsurface Soil

SD: Sediment
SL: Soil
SS: Surface Soil
SW Surface Water

Matrix Groupings
G\VD: Oroundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD: Surface Water - Dissolved Metals
SET: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe; Iron

Hg: Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc

Pnnted JuU iO. :«OI (1905AM Page;



Table 4.1-3
Potential Source Areas Within Prichard Creek - segment PrichCrkSegOS

.Area No. Samples
Source Area Name Source CD (Acres) Source Description Bv Matrix Tvpe Metals > IX Metals > 10X Metals > 100X
BEEHIVE PLACER

BEEHIVE PLACER

BEEHIVE PLACER

C AND R MINE

CHESTER MINE
FOUR SQUARE MINE
FRIDAY MINE
GIANT LEDGE MILLSITE

GIANT LEDGE MINE
GOLD BACK PROSPECT

GOLD CIRCLE
GOLD CLIFF

GOLDEN CHEST MINE

HALPIN PLACER

HAPPY DAY GROUP

LILY PROSPECT
MONARCH MINE PRICHARD CK
LOWER .ADIT
MONARCH MINE PRICHARD CK
UPPER ADIT

BUROOI

BUR002

OSB113

BUR080

BUR009
OSB110
OSB011
BUR157

BUR017
BUR008

BUR003
BUR007

EURO 11

BUR012

BUR 103

BUROI9
BUR015

BUR016

0.69

0.47

0.27

0.30

0.34
0.16
0,43
0.34

0.66
1.02

1.33
0.25

2.88

0.31

0.35

0.20
2.37

0.81

Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland Concentrates and Process
Wastes
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Upland waste rock
Upland waste rock

Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock

SW 2

SW 1

SW 1

SWD: Cu-1

SWD: Cu-1, Mn-1, Zn-1
SWT:Fe-l ,Mn-l

SWD: Cu-1
SWT:Cd-l,Pb-l

SWD; Cd-1

SWT: Zn-1

SWD;Cd-l,Pb-l,Zn-l
SWT: Zn-1

Printed Julv 20, 2001 09:115 AM Page 3



Table 4.1-3
Potential Source Areas Within Prichard Creek - segment PrichCrkSeg03

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

Bv Mairiv Tvp« Metals > IX Meals > I OX Maals > IOOX
MOTHER LODE MINE

MOTHER LODE MINE

MOUNTAIN LION MINE

MOUNTAIN LION MINE ADJ STAMP
MILLSITE
PARAGON LOWER MILLSITE

PARAGON LOWER MILLSITE JIG
TAILINGS
PILOT GROUP
PRICHARD CK DREDGE TAILINGS

PRICHARD CK IMPACTED
FLOODPLAIN
PRICHARD CK IMPACTED
FLOODPLAIN

PRICHARD CK IMPACTED
FLOODPLAIN
RANtN MINE

SABINA MINE
SILVER CIRCLE
SILVER STRIKE
SILVER STRIKE MINE

ST JAMES MINE

SUNRISE MINE

BUR005

8UR006

OSB1I2

OSB1II

BUR 156

BUR 155

BUR004
OSB012

BUR013

BUR014

BUR152

BUJU06

BUR025
BUR022
BUR023
BUR02I

BUR078

BUR079

-134

0.76

0,73

0.27

1,36

1.71

0.65
45,55

130.26

13.31

20.48

0.20

030
0,22
060
1.84

048

054

Floodplain Waste Rock (Above
Caialdo No,& So.Fork)
Mine Workings/Water, Seeps,
Springs and Lcachatc
Floodplain Waste Rock (Alxne
Cataldo No,& So Fork)
Mine Workings Water, Seeps,
Springs and Leachate
Upland waste rock
Upland Concentrates and Process
Wastes
Upland Concentrates and Process
Wastes
Upland Concentrates and Process
Wastes
Upland waste rock
Floodplain tailings (above Cataldo
No.& So. Fork)
Floodplain sediments (above Cataldo
No.& So. Fork)
Floodplain sediments (above Cataldo
No.& So. Fork)

Floodplain sediments (above Cataldo
No.& So. Fork)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Upland waste rock
Upland waste rock
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So Fork)
Mine Workings-Water, Seeps.
Springs and Leachate
Floodplain Waste Rock (Above
Caialdo No.& So.Fwk)
Mine Workings/Water, Seeps,
Springs *nd Leachate
Mine WorkingsAValer, Seeps,
Springs and Leachate
Upland waste rock

SL 1
S\V 1

SL 2

SW 3

SW 3

SL 1
SW 1

SW 2

SL 2
SW 1

SW 1

SW 1

SST:Cd-l ,Cu-l ,Fe-l ,2n-l
SWD: Mn-1
SWT: As-l ,Cd-l ,Mn-l

SST: As-2, Cu-2

SWD: Zn-3
SWT: Zn-3
SWD: Pb-3, Zn-2
SWT: Zn-3
SST: As- 1, OH
SWD: Cu-l
SWT:Cd-l,Pb-l
SWD:Pr>l,Zn-l
SWT: Zn-2

SST As-l .Cd-I.Cu-l .Fe-I
SWD: Cu-l. Zn-1
SWT. Zn-I

SWD. Cu-l

S\VD Cu-l
S\VT Cd-l

SST; As-l.Pb-1
SWD:Cu-l,Pb-l,Zn-l
SWT; Cu-l, Pb-1, Zn-1

SST: Cd-2, Pb-2

SST: Cd-l, Pb-1
SWD: Cd-l, Pb-1, Zn-1
SWT: Zn-1

SST: Pb-1, Zn-1

SWD: Cd-l

SWD: Cd-l

SST: Zn-2

SST: Zn-1

SST: As-1
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Table 4.1-3
Potential Source Areas Within Prichard Creek - segment PrichCrkSegOS

Source Area Name
Area

Source ID (Acres) Source Description
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals >100X
UNIDENTIFIED DISTURBANCE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
VENDETTA CHIEF MINE (LUCKY
FOUR)

WASHINGTON MINE
WASHINGTON MINING COMPANY

WIBBERDING-GOLDEN SLIPPER
MINES, INC

BUR024
BUR154
BUR159
BUR1 81
BUR018

BUR020
BUR104

BUR010

0.36
0.17
0.53
0,22
1.01

0.52
0.28

0.41

Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Floodplain. Waste Rook (Above
Cataldo No.& So.Fork)

SW 2 SWT: Cd-1 SWD: Cd-1

Matrix Types
DR: Debris/Rubble SD: Sediment
GW: Groundwater SL: Soil
RK: Rock/Cobbles/Gravel SS; Surface Soil
SB: Subsurface Soil SW: Surface Water

Matrix Groupings
GWD: Groundwater - Dissolved Metals SST: Surface Soil
GWT: Groundwater - Total Metals SWD; Surface Water - Dissolved Metals
SBT: Subsurface Soil SWT: Surface Water - Total Metals
SDT: Sediment

Ag: Silver
As: Arsenic
Cd: Cadmium
Cu: Copper
Fe: Iron

Hg; Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc

Printed July 20,2001 09:05 AM PageS
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Table 4.2-1
Mass Loading Priehard Creek

r - ' .... . *-: .'. , >, v. .'"/?> • - - . ^ vjigf""- '.'-.•_•• •->':- '•-'-. ; • , . - . - . ' / " ' _ , - - -'•<.. ,-'•'. ** •* ;

.-'•.".,'=; -,,-'•' '
.- ^.T~ " . .- : •""

Location
Sample

No. --:•
Segment

" : No.
Sample
Type

Sample '!
DMeT

Vfowtcm
Total Lead

Coat.
CnaW

- Lead
(ibs/day)

Dissolved Zinc
Coa£T{pgff-r

Load
(Ibs/day)

i?r^raLCiieit; ^t, r;^tr:7~r^;r 7 /,-;' v^ ~-0: "- T"0':">"^SSn^"^^"^ ^?T ~ " V" : "• ,• • "
PR38
PR36
PR33
PR3I
PR29
PR27
PR25
PR24
PR23
PR16
PR14

46425
46416
46422
46421
46420
46419
46409
46410
46418
46401
46405

3
3
3
3
3
3
3
3
3
3
3

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

10-May-98
OS-May-98
IO-May-98
10-May-98
09-May-98
09-May-98
07-May-98
07-May-98
09-May-98
05-May-98
06-May-98

65.5
94.4
127
189
216
231
270
88.3
254
404
285

-
0.8
3.6

2.7 J
2.3
2.5

2.3 J
2.2 J
1.4
1.4
1.6

-
0
2
-
3
3
-
-
2
3
2

4J
25

52.3
75.6
47.5
39.3
47.7
42.9
37.6
28

30.7

-
13
36
77
55
49
69
20
51
61
47

Contribution to Ptfcbard Creek from Sid* SBeam Upstf®ffiMBafflpliSg]y>€«tH>Ji PR33 •-, i '-- -. ,;-, •'£
PR37
PR34
PR35

46427
46423
46424

3
3
3

SS
SS
SS

IO-May-98
IO-May-98
IO-May-98

3,13
3.96
70.1

CoDtributioa to Prichard Creek From Side Streams Above Sampling 3Loca
PR32
PR30

46415
46413

3
3

SS
SS

08-May-98
08-May-98

57.8
24.8

1.1 J
0.93 J
0.57 J

-
-
-

46.7
3.4 J
7J

1
-
-

tto«PO^->- .;. ; . . „ . . _ , . ,.,;<,- v-^:
3.8

0.2 U
1
-

38
10 U

12
-

Kia^Btei to i^Bira Cr^t Froii !|ide Srreamyor Seeps above Sampling LocattorPO4 , £:^ ^i^ 'i --
PR43
PR44

46429
46430

3
3

SS
SS

ll-May-98
ll-May-98

16.7
3.91

0.6
0.2 U

0
-

48
46

4
I

^Ml>5t&»Ilto^^r^<^ ̂ i;?f«I«^^
PR22

PR21
PR49
PR48
PR20
PR19
PR17
PR18

46290
46289
46443
46442
46408
46407
46406
46403

3
3
3
3
3
3
3
3

EFEC
EFEC
EFEC
EFEC
WFEC
WFEC
WFEC
WFEC

08-May-98
08-May-98
19-May-98
19-May-98
06-May-98
06-May-98
06-May-98
05-May-98

13.7
21.4
16.2
19

26.9
29.7
178
217

94.6
29.5
14.8
15

0.5 U
0.5 U
0.5 U
2.9

7
3
1
2
-
-
-
3

371
389

343 J
349 J
5U
5U
5U
53

27
45
-
-
-
-
-

62
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Table 4.2-1 (Continued)
Mass Loading Prichard Creek

' ~r~.' '•'•:' \ 'r;r.'-:'>':"i-i3:1|"i/::""..:--"/-::;iF' ;">:"??S~*'w'-r;''':S*;i::". L:»:-?-i:irP'*»-;r :.;""

Location
Sample

No.
Segment

•--No. -"-
Sample

• -'Type "''
'"Sample ;

Date
Flow
(CFS)

Total Lead
Cone.
Otg/L)

Load
(Ibs/day)

Dissolved Zinc
. Cone.

(fig/L)
.Load ,
(Ibs/day)

Contribution to Pricbard Creek Front: Side. Streams Upstream of Sampling Location PC43 ,.-^\\ r-;"S5:;V*>ri— ; S l̂̂ flS*
PR26
PR28
PR45
PR42
PR4I
PR46
PR47

46411

46412
46431

46428
46417
46432
46433

3
3
3

3
3
3
3

SS
ss
SS
ss
ss .
ss
ss

08-May-98
08-May-98
12-May-98
1 1 -May-98
09-May-98
12-May-98
12-May-98

0.0422

0.0005
2.13

2.87
21.8
2.88
1.68

0.2 U
0.6

0.5 U
0.9

0.5 U
0,5 U
0.5 U

-
0
-
0
-
-
-

10U
896
41.3
48

49.1
46.4
43.8

-
0
0
1
6
1
0

Additional Measurements at Mouth of Pricbard Creek (sorted by increasing stream discharge) . - " . . ; •-'- ..
PR14
PR14
PR14
PR14
PRI4
PRI4
PRI4
PR14
PR14
PR14
PRI4
PR14
PRI4

186812
202103
202102
186813
186814
186815
202101
186816
186819
186821
186817
186818
186820^

3
3
3
3
3
3
3
3
3
3
3
3

3

RV
RV
RV
RV
RV
RV
RV

RV
RV
RV
RV
RV

RV

20-Oct-98
08-Sep-99
12-Aug-99
I8-Nov-98
10-Dec-98
29-Dec-98
13-Jul-99

25-Feb-99
04-May-99
15-Jun-99

24-Mar-99
21 -Apr-99

24-May-99

17
28
46
52

. 72

113
124
243
520
659
803
984
1170

1
0.32
0.39

1
1
1

0.66
2
1
4
3
7

25

0
0
0
0

0
1
0
3
3
14
13
37

158

62
27
24
25

28
34
25
25
30
30
31
34

26

6
4

6
7
11

21

17
33
84

107
134
180
164

Notes:
- : Data not available or mass load not calculated
CFS: Cubic feet per Second
EFEC: Tributary Creek Sample Location - Flows into East Fork Eagle Creek
WFEC: Tributary Creek Sample Location - Flows into West Fork Eagle Creek
Ibs/day: pounds per day
Hg/L: Micrograms per liter
RV: River Sample Location
SS: Side Stream Sample Location
U: Not detected
J: Estimated Value
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5.0 FATE AND TRANSPORT

The fate and transport of metals in surface water, groundwater, and sediment in the Prichard
Creek Watershed are discussed in this section. A conceptual model of fate and transport,
important fate and transport mechanisms, and a summary of the probabilistic model developed to
evaluate fate and transport, were presented in the fate and transport section in the Canyon Creek
report and are not repeated here. This section draws upon that general information.

Initial findings on metals concentrations and mass loading for each segment, as presented above
in Section 4, Nature and Extent, are briefly summarized in Section 5.1. Results of the
probabilistic modeling are presented in Section 5.2. Sediment transport is summarized in
Section 5.3. A summary of fate and transport of metals in Prichard Creek is presented in
Section 5.4.

5.1 INTRODUCTION

Prichard Creek contributes minor quantities of cadmium, lead, zinc, and other metals to the
North Fork. The lowest and highest dissolved cadmium and zinc and total lead loadings
measured during three sampling events (May 1998, April 1999, and May 1999) are listed in
Table 5.1-1. Potential sources of these metals in the watershed were identified for each segment
in Section 4.1 and preliminary mass loading estimates were discussed in Section 4.2. Brief
summaries of those results are included in this section.

Segment PrichCrkSegOl contains the headwaters of Prichard Creek down to just above the
Paragon mill site. The BLM identified five mining-related sites (source areas of potential metals
contamination) in this segment; however, Prichard Creek does not receive significant metals
input from this segment since the area is relatively undisturbed.

Segment PrichCrkSeg02 contains Bear Gulch, a tributary to Prichard Creek. The BLM identified
nine source areas in this segment. Slightly elevated concentrations of dissolved lead have been
observed in the lower part of Bear Gulch. The area is relatively undisturbed.

Segment PrichCrkSegOS contains Prichard Creek, below the Paragon mill site, to its confluence
with the North Fork. The BLM identified 44 source areas in this segment. Sampling of surface
water indicates that metals concentrations in surface water are greater than ambient water quality
criteria.

W:\02700\0106.012\CSM Unit 1 \Prichard\Section S.wpd
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5,2 MODEL RESULTS

Results from the probabilistic model are discussed for cadmium, lead, and zinc in this section.
Modeling results for estimates of discharge are discussed in Section 5.2.1. Modeling results for
estimates of chemical concentrations and mass loading of cadmium, lead, and zinc are discussed
in Section 5.2.2. Model results are summarized in Table 5.2-1. All modeling results are included
in Appendix C.

Data were evaluated for one sampling location, PR 14, located near the mouth of Prichard Creek
and the town of Prichard. There was only one sampling location with 10 or more individual data
points for each parameter of interest in Prichard Creek. This sampling location is shown on
Figure 4.1-7. Sampling location PR14 lies within segment PrichCrkSeg03.

5.2.1 Estimated Discharge

An example of the lognormal distribution of discharge data at sampling location PR14 near
Prichard is shown in Figure 5.2-1. This was the only location in Prichard Creek with sufficient
data to conduct a probabilistic analysis.

In Figure 5.2-1, the discharge in cubic feet per second is plotted on a log scale versus the normal
standard variate. The normal standard variate is equivalent to the standard deviation for a
normalized variable. When the log of a variable (e.g., discharge) is plotted versus the standard
normal variate, a straight line will result if the data are lognormally distributed. The cumulative
distribution function gives the probability that the observed discharge at any given time will not
be exceeded by the estimated discharge at that cumulative probability. The cumulative
distribution function is plotted versus the normal standard variate in Figure 5.2-2. To determine
the probability of occurrence of a specific discharge, first select the discharge of interest on
Figure 5,2-1, then find its corresponding normal standard variate. Using that value for the
normal standard variate, look up its corresponding cumulative probability in Figure 5,2-2. For
example, for a discharge of 1,000 cfs, the normal standard variate is approximately 1.2
(Figure 5.2-1). Referring to Figure 5.2-2, this value corresponds to a cumulative probability of
approximately 0.88; therefore, approximately 88 percent of the time, discharges at this location
will be 1,000 cfs or less.

The probability distribution function (PDF) shown in Figure 5.2-1 is a predictive tool that can be
used to estimate the expected discharge and provide a quantitative estimate of the probability that
the observed discharge will not exceed a given value. Conversely, one can find the estimated
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discharge rate having a specified probability of exeeedance or non-exceedance by the observed
discharge.

As shown in Figure 5.2-1, there is a good fit of the lognormal regression line (solid line in
Figure 5.2-1) to the data. This goodness of fit, as evidenced by a high coefficient of
determination (r2 = 0.96) (significant at a < 0.0001), supports the assumption that discharges are
lognormally distributed. The dotted line represents the true (ideal) lognormal distribution having
the same mean (365) and coefficient of variation (1.03) as the actual data. The estimated
expected value of the discharge (534 cfs) is also indicated on the plot of the discharge data. ,
Prichard Creek is a major contributor of flow to the North Fork.

5.2.2 Estimated Zinc, Lead, and Cadmium Concentrations and Mass Loading

Dissolved cadmium and zinc and total lead concentrations and loads were evaluated using the
probabilistic model at the single sampling location that contained a minimum of ten data points,
PR14.

To illustrate the lognormal distribution of dissolved zinc and total lead concentrations and
dissolved zinc and total lead loads at sampling location PR 14 on Prichard Creek, Figures 5.2-3
through 5.2-6 are provided. Dissolved cadmium concentrations were typically below the
reporting limit of 0.5 ug/L. Consequently, dissolved cadmium concentrations and loads were not
plotted; however, they were addressed probabilistically.

The high r-squared values (r2) for the concentrations and loads when plotted lognormally attest to
the fact that the data follow a lognormal distribution. For dissolved zinc concentrations, the
r-squared value was 0.72. The r-squared value for the total lead concentration was 0.91. The
corresponding values for dissolved zinc and total lead loads were 0.94 and 0.97, respectively.

To aid in interpreting and placing in context these results screening levels, expected values (EV),
and total maximum daily loads (TMDLs) are shown on the figures where appropriate. The
TMDLs are given at the 90th percentiles. The TMDLs used were those presented for the North
Fork at Enaville in the Technical Support Document of August 2000 (USEPA 2000). Strictly
speaking, TMDLs for non-point sources are for dissolved loads. The purpose of this exercise
was to provide a reference value and point of discussion for lead because of the importance of the
total lead load. Often, most of the lead will be in the particulate, as opposed to the dissolved,
form. Because a high percentage of zinc load is in the dissolved form, zinc was compared to its
dissolved TMDL loading capacity.
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All except one of the measured and plotted total lead concentrations were less than the screening
level (15 ug/L, Figure 5.2-3). The estimated expected total lead concentration (approximately
3.5 ug/L) was also less than the screening level (15 jig/L).

One of the observed dissolved zinc concentrations was greater than the screening level
(Figure 5.2-4). The estimated dissolved zinc concentration (approximately 31 jig/L) is less than
the screening level (42 u-g/L),

The estimated total lead load at PR14 is approximately 43 pounds/day. The estimated expected
value is greater than the 90th percentile TMDL value (16.3 pounds/day) for dissolved lead at
Enaviile (Figure 5.2-5).

As seen on Figure 5.2-6, none of the measured zinc loads exceeded the 90th percentile TMDL
(886 pounds/day) for the dissolved zinc load at Enaviile on the North Fork. The estimated value
(approximately 84 pounds/day) fell between the 10th percentile (44.1 pounds/day) and 50th
percentile (147 pounds/day) TMDLs at Enaviile.

Figures 5.2-3 through 5.2-6 are examples of predictive tools that were developed to estimate and
characterize dissolved zinc and total lead concentrations and loads with a specified probability or
cumulative frequency. The form of the model is mathematically tractable in that concentrations
and loads can be readily aggregated or disaggregated to the level of resolution desired and the
estimates and their associated uncertainties can be tracked, propagated, and accumulated
throughout the basin.

The results of these and additional analyses are presented in Appendix C. The calculations were
performed in the same manner as described in the discharge section (Section 5.2.1).

5.23 Summary of Modeling Results for Sampling Location PR14

Prichard Creek was divided into three segments. Segment PrichCrkSegO 1 is above the Paragon
mill site and has few potential source areas and little indication of metal release. Segment
PrichCrkSeg02, which is above Bear Gulch, also has few potential source areas; however,
slightly elevated concentrations of dissolved lead have been measured in the lower portion of
Bear Gulch. Segment PrichCrkSeg03 of Prichard Creek is below the Paragon mill site. This
segment has numerous potential source areas. At times, concentrations of dissolved metals
approach, or slightly exceed, the ambient water quality criteria at the downstream portion of this
segment.
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The estimated value of dissolved zinc (approximately 31.2 ug/L) was less than its screening level
of 42 ug/L. Estimated total lead concentrations (approximately 3.5 ug/L) were less than the
screening level of 15 (ig/L. The estimated value of the dissolved zinc load (approximately 84
pounds/day) falls between the 1 Oth and 50th percentile TMDLs established for the North Fork at
Enaville. Total lead loads predicted by the probabilistic model (approximately 43 pounds/day)
are greater than the 90th percentile TMDL for dissolved lead loads at Enaville.

Probabilistic modeling indicated that approximately 99 percent of the zinc concentration and
47 percent of the lead concentration would reside in the dissolved phase. Based on evaluation of
data at PR 14, estimated values of the total loadings at the mouth of Prichard Creek for zinc and
lead are, approximately, 83.6 pounds/day and 43 pounds/day, respectively. Potential
contributors to the dissolved and total metal concentrations and loads include the Paragon mining
complex, Monarch adit, the Mother Lode Mine, and the Four Square Mine.

5.2.4 Concentrations Versus Discharge

There is a decrease in dissolved zinc concentrations with increased discharge (log-log plot of
concentrations versus discharge which is significant at a < 0.22 (a is the probability the
correlation is due to chance). Total lead concentrations increased with increasing discharge
(a = 0.0003). The regressions permit estimation of dissolved and total zinc and lead
concentrations and loads at various discharge rates (Appendix C).

5.3 SEDIMENT FATE AND TRANSPORT IN PRICHARD CREEK WATERSHED

Sediment fate and transport processes were presented in Section 3. Results of the sediment
transport evaluation presented in Section 3 are summarized in this section.

The Prichard Creek Watershed has a drainage area of approximately 97.8 square miles with
approximately 45 miles of mapped channel length. Sediment derived in Prichard Creek is
transported to the North Fork. Sediment sources and transport processes were evaluated based
cin review and interpretation of aerial photographs. The review focused on morphologic features
indicating stream instability, channel migration, channel aggregation or degradation and other
features that may contribute sediment to the system. USGS sediment transport and stream
discharge data are not available for Prichard Creek; therefore, estimates of sediment yield are not
included in this discussion.
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Likely sediment sources in the Prichard Creek Watershed include mining waste, channel bed
remobilization and minor bank erosion. Sediment from the Prichard Creek Dredge Tailings in
contact Prichard Creek, logging and drill exploration roads, and numerous small rock debris piles
and dredge spoil piles in tributaries, are sources of sediment to Prichard Creek. Though
suspended and bedload sediment samples were not collected and analyzed for metals, suspended
and bedload sediment concentrations may be represented by metals concentrations reported for
soil and sediment samples collected in the Prichard Creek. As presented in Section 4.1, Nature
and Extent, metals concentrations in surface soil and sediment in segments PrichCrkSegOl and
PrichCrkSEg02 were generally low with low frequency of screening level exceedances. Metals
concentrations in surface soils and sediment in segment PrichCrkSegOS exceed screening levels
for arsenic, cadmium, copper, iron, lead, manganese and zinc. The BLM identified 44 potential
source areas in this segment.

5.4 SUMMARY OF FATE AND TRANSPORT IN PRICHARD CREEK

The probabilistic model was used to quantify and summarize the available data and to estimate
pre-remediation metals concentrations in surface water and mass loading contributed to the North
Fork by Prichard Creek.

Surface water discharge, metals concentrations (total and dissolved), and mass loading data were
analyzed using lognormal PDFs at one sampling location in Prichard Creek. Only results for
cadmium, lead and zinc were analyzed. Regressions were developed for total and dissolved
concentrations versus discharge to quantify and identify trends in concentrations and mass
loading with changing discharge rates. The percentages of dissolved and particulate forms of
metals were computed from the estimated expected values predicted by the model.

Results of the probabilistic modeling indicate:

* None of the modeled parameters exceeded screening levels.

• Probabilistic modeling indicated that approximately 99 percent of the zinc
concentration and 47 percent of the lead concentration would reside in the
dissolved phase.

» Based on evaluation of data at PR14, estimated values of the total loadings at the
mouth of Prichard Creek for zinc and lead are, approximately. 83.6 pounds/day
and 43 pounds/day, respectively.
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• Dissolved zinc concentrations decreased with increased discharge. Total lead
concentrations increased with increased discharge rates.
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Table 5.1-1
Low and High Instantaneous Metal Loading Values for Three Sampling Events

(May 1998, April 1999, and May 1999)

; Metal J
Dissolved Cadmium
Total Lead
Dissolved Lead

Dissolved Ziac

Low ^ _:
(pouads/day)

0,184
0.4

0.46

11.8

High
(pounds/day)

0.87
158

3.6
180

Table 5.2-1
Estimated Expected Values and Coefficients of Variation for Discharge,

Concentrations, and Mass Loading at PR14

.v-; ;••;. ̂ JStiiaateci faesaaf^et,,^.;, -:.
;' • ^aMt̂ rolTsampies]^-:;::!;,:̂
T56cbai^ia;cfe . - _•" ,;\., J*~ ;i.
Discharge (14)
Coticeiatrations in pgflL
Dissolved Cadmium (14)
Total Lead (14)
Dissolved Zinc(14)
Mass loading la pounds/day «**
Dissolved Cadmium (14)
Total Lead (14)
Dissolved Zinc(14)

Estimated Expected Value
(Coeffieieat'of yariatkjo)

. ,:_. _• .-•. r_.~~~. -.'.--_ ^^v^p.-^- ------
534 (2.88)

.--••-• - -'•= - --''.'s^T*
. - - . . - • • , • -~^ff., ' •

. 7 - : , . " . - : - .-;-,- ' ': ' :' . -^^^- .. - '"..

0.42(0.686)
3.54 (2.02)
31.2(0.3)

, ,.- -•--.: ?i;-,-iŝ .-.v • - ' . - ; ' .--»-';-.;,•;
0.874 (2.34)
42.7 (28.9)
83.6 (2.8)

Screening Level
orTMDL»

- T~ - - - - - - - - --.---^, ~-~^._ ' --'- = —'-"-'-" ""• ; " . TT^II

Not applicable

' __;-, . " -• . "^ . . , ~ -. . ~. - • • • • ,-C

0.38
15
42

';, - :. - - ,»i . --

10.1
16.3b

886

'TMDLs are the 90th percentile values for the North Fork at Enaville (USEPA 2000).
The total lead TMDL equals the dissolved lead TMDL x 1.1
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Data Source References

Data Source
References*

2

3

4

5

6

7

; Data Source Name
URSFSPANos. 1,2,
and 3

URS FSPA No. 4

MFG Historical Data
Spring 1991

MFG Historical Data
Fall 1991

EPA/Box Historical
Data

IDEQ Historical Data

Data Source Description
Fall 1997: Low Flow and Sediment
Sampling

Spring 1998: High Flow Sampling

Spring 1991: High Flow Sampling

Fall 1991: Low Flow Sampling

Superftmd Site Groundwater and
Surface Water Data

IDEQ Water Quality Data

i-l':U\^;:;\^^^^
URS Greiner Inc. 1997. Field Sampling Plan Addendum 1 Sediment Coring in the
Lower Coeur d'Alene River Basin, Including Lateral Lakes and River Floodplains
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and
Creek Surface Water Sampling
URS Greiner Inc. 1997. Field Sampling Plan Addendum 3 Sediment Sampling Survey in
the South Fork of the Coeur d'Alene River, Canyon Creek, and Nine-Mile Creek
URS Greiner Inc. 1998. Field Sampling Plan Addendum 4 Adit Drainage, Seep and
Creek Surface Water Sampling; Spring 1998 High Flow Event
McCulley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program
Spring 1991 High Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
McCulley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall
1991 Low Flow Event, South Fork Coeur d'Alene River Basin above Bunker Hill
Superfimd Site: Tables 1 and 2
CH2MHJ11. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund
Site. Fax Transmission of Map August 11, 1998
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: BOXDATA.WK4
Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit
for water years 1 993 through 1 996
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6,
1998 Subject: DEQ Water Quality Data Files Attached: 1998 trend Samples.xls, 1997
trend Samples.xls
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Data Source References (Continued)

Data Source
References"

g

10

11

12

13

Data Source Name
EPA/NPDES Historical
Data

URS FSPA No. 5

URSFSPANo.8

Historical Groundwater
Data from MFG
Historical Data from US
Forest Service, Idaho
Geological Survey and
others

;; -: Data Source Description . '
Water Quality based on isiPDES
Program

Common Use Areas Sampling

Source Area Sampling

1997 Annual Groundwater Data
Report Woodland Park
Historical Data on Inactive Mine
Sites USFS, IGS and CCJM, 1994-
1997, Prichard Creek, Pine Creek
and Summit Mining District

•••• . -\ vv, J ' v - V ' i ; ' :;:',i, .'.:''•'> Hf^<>;V^;:^*i:^^,,,i-A " ; ••• • • " ! • • : ' ' '••*-.• • v t ' T - '>•• ' / ' ; • Reference ;;if'̂ '.:^u^.X^
Environmental Protection Agency. 1998. E-mail from Ben Cope August 1 1,
1998/September2, 1998. Subject: Better PCS Data Files/Smelterville, Attached;
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS
Environmental Protection Agency. 1998. E-mail from Ben Cope August 5, 1998.
Subject: State of Idaho Lat/Longs File Attached: PAT.DBF
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998, Subject:
2 Datasets File Attached: PCSDATA.WK4
URS Greiner Inc. 1998. Field Sampling Plan Addendum 5 Common Use Areas: Upland
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface
Water, and Drinking Water Supply Characterization
URS Greiner Inc. 1998. Field Sampling Plan Addendum 8 Tier 2 Source Area
Characterization Field Sampling Plan
McCulley, Frick & Gillman. 1998. 1997 Annual Groundwater Data Report Woodland
Park
Mackey K, Yarbrough, S.L. 1995. Draft Removal Preliminary Assessment Report Pine
Creek Millsites, Coeur d'Alene District, Idaho, Contract No. 1422-N651-C4-3049
Idaho Geological Survey, 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. I, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey, 1999, Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. Ill, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages)
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Data Source References (Continued)

Data Source
References"

13

14

15

16

•i - Data Source Name

Historical Data from US
Forest Service, Idaho
Geological Survey and
others (continued)

Historical Sediment
Core Data: University of
Idaho (Thesis papers)

URSFSPANo. 9

Historical Sediment
Data

•: |;;i)ata SpHrclj JJesertpfioii -{;:.\.

Historical Lateral Lakes Sediment
Data from F. Rabbi and M.L.
Hoffman

Source Area Characterization; Field
XRF Data

Electronic Data compiled by USGS

'••:• A>. & ̂ 'i^M^jffW^^'^^&^S^^^^^^^^'^^ff
'^M^^M^^^^^^^i^li^^^^M^^^^
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. IV, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary
Properties
US Forest Service, 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East
Fork Pine Creek Watershed, Shoshone County, Idaho
Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower
Coeur d'Alene River Valley, A thesis by M.L. Hoffrnann, May 1995
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994
CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral
Imaging Techniques
U.S. Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-
Trace Element Geochemistry of Lake Coeue d'Alene, Idaho, USA-Part 1 : Surface
Sediments, USGS Open-File Report 92-109, Prepared by A.J. Horowitz, K.A. Elrick, and
R.B. Cook
US Geological Survey. 2000. Chemical Analyses of Metal-Enriched Sediments, Coeur
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results. Draft.
October 13, 2000. Prepared by S.E. Box, A.A. Bookstrom, M. Ikramuddin, and J.
Lindsey. Samples collected from 1993 to 1998.

W:\02700\0106.012\CSM Unit 1 \Prichard\Attchmt l.xls



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-R1-CO102Q

Part2,CSMUnitl
Prichard Creek Watershed

Attachment 1
September 2001

Page 4

Data Source References (Continued)

Date Source
References*

17

18

22

23

24

25

•'
Data Source Name

USGS Spokane River
Basin Sediment Samples

USGS Snomelt Surface
Water Data

MFG Report on Union
Pacific Railroad Right-
of-Way Soil Sampling
URSFSPANo. 11A

URSFSPANo. 15

URSFSPANo. 18

Data Source Description
Surface Sediment Samples Collected
by USGS in the Spokane River
Basin

Surface Water Data from 1999
Snomelt Runoff Hydrograph

Surface and Subsurface Soil Lead
Data

Source Area Groundwater and
Surface Water Sampling
Common Use Area
Sampling — Spokane River
Depositional and Common Use Area
Sediment Sampling - Spokane River

•' '' ''^ ; :i '. '- . i i ' f .-Xw' :Y '-'f ̂ ''/'̂ Li^** . ' ; - < i ' ' '„ * "• - . 'V * •• H ftfft»*£»tt**«* ^ • r ' ' • ' '•*'„*.• ' - • • / - . " • • * » ,•*/<:•/, • • * • • •*' * ', :..!,' J- • • , ' : , . , ( • '• • . ; . : , • ,r . . ; - . , : KXrVSfyVMS >• „ ;-f I,,,' ' • ' > • ) > ( ' i ' v .v ; / ' . , , . ;• ,.t:,!..',,".«tj, ;•', • • ; • . - . . , > . , . . . . » < .

Environmental Protection Agency. 1999. Data Validation Memorandum and Attached
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1999, Subject: Coeur
d'Alene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals
Analysis, <63 urn fraction, Data Validation, Samples SRH7-SRH30
USGS. 1999. USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'Alene
Office) ftp site
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured near the
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'Alene River Basin
Idaho
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured on the
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine
Stations, Coeur d'Alene River Basin Idaho
MFG. 1997. Union Pacific Railroad Wallace Branch, Rails to Trails Conversion, Right-
of-Way Soil Sampling, Summary and Interpretation of Data. McCulley, Frick and
Oilman, Inc. March 14,1997
URS'Greiner Inc. 1999. Field Sampling Plan Addendum 1 1 A Tier 2 Source Area
Characterization
URS Greiner Inc. 1999, Field Sampling Plan Addendum 15 Spokane River - Washington
State Common Use Area Sediment Characterization
URS Greiner Inc. 2001. Final Field Sampling Plan Addendum No. 18, Fall 2000 Field
Screening of Sediment in Spokane River Depositional Areas, Summary of Results,
Revision 1 . January 200 1 ,
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Data Source References (Continued)

Data Source
References*

28
Data Source Name

USGS National Water
Quality Assessment
database

Data Source Description
Surface water data for sampling
location NF50 at Enaville, Idaho.

• :i ;-';;H ;•:• •^^•^^^•iT^^S^f S^v^i^v^"':!-i' - '- ; ; Vi -•'.'•-•' -. • i •'& : : '•;••<-.-. :• - : ̂ Reference; ;^m$^?m, :''- -^ f, •- ;.&• ii .;
USGS. 2001. USGS National Water Quality Assessment database:
http://tnfotrek.er.usgs.gov/pls/nawqa/nawqa.wwv main.gohome. Data retrieved on
August 2, 2001 for station 12413000, NF Coeur d'Alene River at Enaville, Idaho.

"Reference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.
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Coeur d'Alene Basin RI/FS Prichard Creek Watershed
RAC, EPA Region 10 Attachment 2
Work Assignment No. 027-RI-CO-102Q September 2001

Page 1

ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
GS ground surface/near surface - \
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U Analyte was not detected above the reported detection limit
J Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed in Attachment 1 are shown in the Data Summary Tables in the
"Ref' column.
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Data Summary Table
Prichard Creek - segment PrichCrkSegOl

Location
Location Type Ref

Depth
Date____In Feet Antimony Arsenic Cadmium

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

I Shaded Results With (*) Exceed
Screening Level By More Than 100X

Copper Iron Lead Manganese Mercury Silver Zinc
Surface Soil (mg/kg)
PR8085 TL 13 140 26 86 40000 S60| 1200 6500

Surface Water - Total Metals (ug/1)
PR805I
PR8079

AD
RV

13
13

2.9 U
2.9 U 3 U

86
35 U

68
75

8.7
1.5 U

0.5 U
0.5 U

2200
15

Surface Water - Dissolved Metals (ug/1)
PR8051 AD 13 2.9 U [ JlJC 0.5 U 2000

July 24, 2001 Page 1



I Data Summary Table
Prichard Creek - segment PrichCrkSeg02

Location Depth
Location Type Ref Date In Feet Antimony
Surface Soil (mg/kg)
PR8083 TL 13 -
PR809I TL 13 — [

Surface Water - Total Metals (ug/I)
PR8002 RV 13 —
PR8052 AD 13 -
PR8053 AD 13 -
PR8080 RV 13 -

Boxed Sample Results Exceed
Screening Level By More Than IX

Arsenic Cadmium Copper Iron

85 U 21 86 | (JSOOO |
«0| 250 | 850 15000 *

2.9 U 3U 35 U 36
2.9 U 4| 35 U 59
2,9 U 3U 35 U 66
2.9 U 3 U 35 U 24

Lead Manganese

6300 1 490

""30 68°

1.5 U 2U
15 2
58 4

1,5 U 2U

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver

0,5 U
0,5 U
0.5 U
0,5 U

Zinc

_ ,13.2700
* 53000'j

4
420
230

6

Surface Water - Dissolved Metals (ug/I)
PR8052
PRS053

AD
AD

2,9 U 4 U
4U 7U

2 U
2 U

0.5 U
0.5 U

July 24,200l" 'age I



Data Summary Table Boxcd Sample Results Exceed shaded sample B
Prichard Creek - Segment PrichCrkSegOS Screening Level By More Than IX Level By More T

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper Iron

Surface Soil (mg/kg)
PR8082 TL 13 - 1300 | 14 | 760 91000 1
PR8084 TL 13 - 100 2.5 50 47000
PR8086 TL 13 - 85 U 2.5 53 43000
PR8087 TL 13 - • 1* 240o"l [ 16 | 180 77000 1
PR8088 TL 13 - 110 2.9 45 33000
PR8089 TL 13 - 160 230 660 30000
PR8090 TL 13 — 100 160 300 28000
PR8092 TL 13 - 2100 3.3 72 54000
PR8093 TL 13 - 170 330 ] 250 28000

Surface Water - Total Metals (ug/1)
PR 14 RV 18 10/20/1998 ! UJ
PR14 RV 18 11/18/1998 1
PR14 RV 18 12/10/1998 1 UJ
PR 14 RV 18 12/29/1998 1 UJ
PR14 RV 18 02/25/1999 1UJ
PR14 RV 18 03/24/1999 ! UJ
PR14 RV 18 04/21/1999 1 UJ
PR14 RV 18 05/04/1999
PR 14 RV 18 05/24/1999 , 690
PR! 4 RV 18 0605/1999
PR14 RV is 07J13/I999 0.13
P R I 4 RV 18 08/12/1999 0.12
P R I 4 RV 18 09/08/|1999 0.13
P R I 4 RV 3 05/06/1998 0.5 U 1U 0.15 3U 20 U
PR16 RV 3 05/05/1998 0.2 U 2U 0.2 U 2U
PR 16 RV 3 05/05/1998 43
P R I 7 RV 3 05/06/11998 0.5 U 1U 0.1 U 3U 20 U
PR18 RV 3 05/05/1998 0.2 U 2U 0.3 2U 38
PR19 RV 3 05/06/1998 0.5 U 1U 0.1 U 3U 20 U
PR20 RV 3 05/06/1998 0.5 U 1U O.I U 3U 20 U
PR21 RV 3 05/08/1998. 0.4 2U 1,9' 3 24
PR22 RV 3 05/08/1998 0.4 2U | 2.1 ] 2 20 U
PR23 RV 3 05/09/1998 0.5 U 1U 0.16 3U 38.6
PR24 RV 3 05/07/1998 0.032 U 0.4 J . 0.094 J 0.44 U 14.8 J
PR2'5 RV 3 05/07/1998 0.032 U 0.26 J 0.096 J 0.44 U I5.5J

it

Shaded Results V
Screening Level 1

Lead Manganese Mercury

4200 580
170 410
400 | 5100 1

8100 1000
120 590

7100 1100
8400 1300
2800 1800
3000 1200

1
1
1
1
2
3
7
1

25 29
4

0.66
0.39
0.32

1.6 5U 0.2 U
1.4 5U 0.2 U

0.5 U 5 U 0.2 U
2.9 5 U 0.2 U

0.5 U 5 U 0.2 U
0.5 U 5 U 0;2 U
29.5 5 U 0.2 U
94.6 5 U 0.5 U

1.4 5U 0.2 UJ
2.2 J 1.3 J 0.16 U
2.3 J 1.2 J 0.16 U

tesults Exceed Screening
iian 10X

Vith (*) Exceed
ly More Than 100X

Silver Zinc

1700
100
46

3300
140

1* 65Q'o'o|
|*,,,,,,,4̂ 2]

J* ' 68000 1

20

_____ 40_
40~_

30
40
30

25.4
22.8
24.

0.3 U 30.6
0.2 U 29

0.3 U 5 U
0.2 U 50
0.3 U 5 U
0.3 U 5 U
0;2 U 364
0.2 U 370
0.3 U 37.9

0.042 U 36.9
0.042 U 45.6

July 24, 2001 Page 1



Data Summary Table
Prichard Creek - segment PrichCrkSeg03

Location Depth
Location Type Ref Dale in Feet Antimony Arsenic
Surface Water - Total Metals (ug/1)
PR26 RV 3 05/08/1998
PR27 RV 3 05/09/1998
PR28 RV 3 05/08/1998
PR29 RV 3 05/09/1998
PR30 RV 3 05/08/1998
PR3I RV 3 05/10/1998
PR32 RV 3 05/08/1998
PR33 RV 3 05/10/1998
PR34 RV 3 05/10/1998
PR35 RV 3 05/10/1998
PR36 RV 3 05/08/1998
PR37 RV 3 OS/10/1998
PR38 RV 3 05/10/1998
PR38 RV 3 05/10/1998
PR4I RV 3 05/09/1998
PR42 RV 3 05/11/1998
PR43 RV 3 05/11/1998
PR44 RV 3 05/11/1998
PR45 RV 3 05/12/1998
PR48 RV 3 05/19/1998
PR49 RV 3 05/19/1998
PR8000 RV 13 -
PR8001 RV 13 ~
PR8003 RV 13 -
PR8004 RV 13 -
PR8005 RV 13 — '
PRS006 RV 13 -
PR8007 RV 13 —
PR8008 RV 13 —
PR8009 RV 13 -
PR8010 RV 13 -
PR80II RV 13 —
PR80I3 RV 13 -
PRS015 AD 13 -
PRMI5 AD 13 -
PR8016 AD 11 -
PR80I6 AD 13 —

4*

0,2 U 2 U
0.5 U I U
0.2 U 2 U
0.5 U 1 U
0.2 U 2 U

0.3 J
0,2 U 2 U

0.2 U
0.032 U 0.23 U
0.032 U 0.46 J

0.2 U 2 U
0,032 U 0.3 1J
0.032 U 0.23 U

0,5 U 1U
0.2 U 2 U
0.2 U 2 U
0,2 U 2 U
0.5 U 1 U

0.38 U 0.23 U
0.38 U 0.23 U

2,9 U
2,9 U
2,9 U
2.9 U
2,9 U
2,9 U
2,9 U
2,9 U
2,9 U
2.9 U
2.9 U
2,9 U
2.9 U

2..9U

Cadmium Copper

0.2 U 2 U
0.18 3U

1 , M l 2 U

0.19 3 U
0.2 U 2 U
0.2 U 0.5 J
0.2 U 2 U
0,2 U 0.4 U

0,042 U 0.5 1J
0.042 U 0.4 U

0.2 U 2 U
0.14 J 0.44 U

0.042 U 0.44 U

0.2 3 U
0.3 2U

0.2 U 2 U
0.2 2U

0.17 3U
1.6J 0,93 J
1.5 J | 1.6 j]
3U 35 U |
3U 35 U
3 U 35U
3U 35 U
3 U 35 U
3U 35 U

4~| 35 U
3U 35 U |
3U 35 U
3 U 35 U

6| 35 U
3 U 35 U
3U 35 U

3 U 35 U

A

Boxed Sample it ults Exceed
Screening Level By More Than IX

Iron Lead Manganese

20 U 0.2 U 5 U
25,9 2.5 5 U
20 U 0.6 5 U
126 2,3 18.6

20 U 0.2 U 5 U
14.7 J 2.7 J 1 J
20 U 3.8 5 U

24.7 J 3.6 1.6J
13.5J 0.93 J 0.79 J
18.2J 0.57 J 0.97 J

32 0,8 5 U
6.8 J 1.1 J 0,21 J

20.2 J 0.25 J 2 J
20 U 0.5 U 5 U

28 0.9 5 U
24 0,6 5 U

20 U 0.2 U 5 U
20 U 0.5 U 5 U

19.5 J 15 0147 J
19.9J 14.8 0.54 J

320 1 1.5 U 13
86 2.6 7
49 1.5 U 3
37 1,5 U 2U
58 1.5 U 2
75 6,9 4
46 1.5 U 3

400 ) 1,5 U 2
27 1.5 U 2
46 1,5 U 26
40 1,5 U 2U
53 1.5 U 2U
61 3

7
64 8

1.5 U

Shaded Sinnple Results Exceed Screening
Level By More Than 10X

[ Shaded Results With (*) Exceed 1
Screening Level By More Than IMX |

Mercury Silver Zinc

0,5 U 0,2 U 10 U
0.2 UJ 0.3 U 39.6
0.5 U 0,2 U . .......jjjjjl

0,2 UJ 0.3 U 48.5
0.5 U 0,2 U 10 U
°'2U ^_ 45.1
0.2 U 0.2 U """"""""31s

0.2 U 0,4 U 47.4
0.16 U , 0.042 U 3.5 J
0.16 U 0,042 U 6.8 J
0.2 U 0,2 U 24

0,16 U 0,042 U 38.3
0.1 6 U 0.042 U

4.1 J
0,2 UJ 0.3 U 4*-^
0,2 U 0,2 U ™m:!"T"4gs

0,2 U 0.2 U 4^
0,2 U '0.2 U I^riZ'jJL
0.2 u 0.3 u "=:::""4rf

0.16 U 0.042 U 345
0.1'6U 0.042 U 350
0.5 U 26
0;5 U 31
0,5 U 3 U
0,5 U 5
0.5 U 5
0.5 U 250
0.5 U SI
0,5 U 3 U
0,5 U 3 U
0.5 U 3 U
0.5 U 31

1 21
0,5 U

29
0.5 U 16

^*
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Data Summary Table
Prichard Creek - segment PrichCrkSegOS

Boxed Sample Results Exceed
Screening Level By More Than IX

Location
Location Type Ref

Depth
Dale In Feet Antimony

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water - Total Metals (ug/1) |
PR80I7 AD 13 — 2.9 U
PR8017 AD 13 -
PR8018 RV 13 — 2.9 U
PR8018 RV 13 —
PR8019 AD 13 - 2.9 U
PR80I9 AD " 13 —
PR8020 AD 13 - 4.1
PR8020 AD 13 —
PR802I AD 13 - 2.9 U
PR8022 AD 13 - 2.9 U
PR8022 AD 13 —
PR8024 RV 13 - 2,9 U
PR8024 RV 13 —
PR8025 RV 13 - 2.9 U
PR8025 RV 13 —
PR8026 AD 13 - ,. 2.9 U
PR8026 AD 13 —
PR8027 AD 13 - 2.9 U
PR8Q27 AD 13 -
PR8029 RV 13 - 2.9 U
PR8030 AD 13 — 2,9 U
PR8Q30 AD 13 -
PR8CJ34 RV 13 - 2.9 U
PR8CJ35 RV 13 - 2.9 U
PR8Q45 AD 13 - 2.9 U
PR8046 AD 13 — 2,9 U
PR8047 SP 13 — 2.9 U
PR8050 SP 13 - 2.9 U
PR8054 AD 13 - | 110 1
PR8055 AD 13 — 2.9 U
PR8056 AD 13 — 2.9 U
PR8059 RV 13 - 2.9 U
PR8060 AD 13 - 3.1
PR8061 RV 13 — 2.9 U
PR8064 AD 13 — 2.9 U
PR8070 SP 13 - 2.9 U
PR8071 RV 13 — 2.9 U

7
3 U

3

4

5
3

3 U

3 U

3 U

4

3 U
6

3 U
3 U
12

3 U
8

3 U
6

3 U
3 U

7
11
13
12
3

3 U

(1* 770 H 170
35 U | 610

35 U 12 U

35 U 1900 |

35 U 690
35 U 27

35 U 89

35 U 99

35 U 43

35 U 12 U

35 U 32
35 U 51

35 U 49
35 U 37
35 U 22
35 U 43
35 U 110
35 U 1800

| 62] 190
35 U 56
35 U 210
35 U 100
35 U 12 U
35 U 12 U
35 U 12 U
35 U | 3400 |
35 U 130

0.5 U
2 10

7 0.5 U
1.5 U

3 0.63
1.5 U

500 0.5 U
1.5 U

5 86 0.5 U
2 U 0.5 U

1.5 U
4 0.5 U

2.3
7 0.5 U

1.5 U
3 0.5 U

1.5 U
4 0.5 U

1.5 U
2U 2U 0.5 U

18 0.5 U
1,5 U
1,5 U 3 0.5 U
US U 2 U 0.5 U

33 15 0.5 U
100 7 0.5 U

9 20 0.5 U
4.3 200 0.5 U
190 130 0.5 U

3 2 U 0.5 U
1.5 U 40 0.5 U
1.5U 5 0.32

18 6 0.35
74 4 0.5 U
1.9 14 0.5 U

4 570 0.5
1.5 U 7 0.5 U

10
24

8

14

15
3 U

15

17

3 U

8

3 U
14

3 U
5

2800
570

2100
390
470

7
110
33

920
1500
1400
490

20
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Data Summary Table
Prichard Creek - segment PrichCrkSeg03

Location Depth
Location Type Rcf Date In Feet Antimony Arsenk Cadmium Copper
Surface Water - Total Metals (ug/1)
PR8073 AD 13
PR8074 AD B -
PR8075 AD 13 -
PR8078 SP 13 -

Surface Water - Dissolved Metals (ug/1)
PR 14 RV 18 10/20/1998
PR 14 RV 18 1 I/I 8/1 998
P R I 4 RV 18 12/10/1998
PR 14 RV 18 12/29/1998
P R I 4 RV 18 02/25/1999
PR 14 RV 18 03/24/1999
P R I 4 RV 18 04/21/1999
PR 14 RV IS 05/04/1999
PR 14 RV 18 05/24/1999
PR'14 RV 18 06/15(1999
PRI4 RV 18 07/13/1999
PRI4 RV 18 08/12/1999
PR 14 RV 18 09/08/1999
PR14 RV 3 05/06/1998
PR 16 RV 3 OS/05/1998
PR 17 RV 3 OS/06/1998
PR 18 RV 3 05/05/1998
PR 19 RV 3 05/06/1998
PR20 RV 3 05/06/1998
PR2I RV 3 05/08/1998
PR22 RV 3 05/08/1998
PR23 RV 3 05/09/1998
PR24 RV 3 05/07/1998
PR25 RV 3 05/07/1998
PR26 RV 3 05/08/1998
PR27 RV 3 05/09/1998
PR'28 RV 3 05/08/1998
PR29 RV 3 05/09/1998
PR30 RV 3 05/08/1998
PR3I RV 3 05/10/1998
PR32 R^^ 3 OS/OS/I 998

2.9 U 3 35 U
3,6 3 U 35 U

2,9 U 3 U 35 U
2.9 U 3 U 35 U ^

1 UJ
I U J
1 UJ
1 UJ
I U J
1 UJ
1 UJ

1 U
1 U

1
1 U
I U
1 U

0.5 U 1U 0,12 3U
0.2 U 2U 0.2 2U
0,5 U 1U 0,1 U 3U
0,2 U 2U 0.3 2U
0,5 U IU O.I U 311
0,5 U IU 0.1 U 3U

0.4 2 U 1.8 2 U
0.4 2 U 2 2 U

0,5 U IU 0.16 3U
0.032 U 0.26 J 0.12J 0.44 U
0.032 U 0,23 U O . I 6 J 0.92 J

0.2 U 2 U 0,2 U 2 U
0.5 U IU 0.16 3U
0.2 U 2 U 3.4 2 U
0.5 U 1 U 0.17 3 U
0.2 U 2U 0.2 U 2U

0.2 U OJ UJ 0,4 U
0.2 U 2U 0.2 U ^U}

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

1 Shaded Results \Vlth (*) Exceed
Screening L«vel By More Than IWX

Iron Lead Manganese Mercury Silver

290 5 22 0,67
220 4 10 0.77
770 1.5 U 6 0.5 U
370 28 15 0,5 U

1 UJ

1 UJ
I U J

1
1
1

1 U
6 1 U 1.8

1
1 U
I U
1 U

20 U 0.5 U 5 U 0,2 U 0.3 U
20 U 0.6 5 U 0,2 U 0.2 U
20 U 0.5 U 5 U 0,2 U 0.3 U
20 U IA 5U 0.2 U 0.2 U

48.7 U 0.5 U 5U 0,2 U 0,3 U
20 U 0.5 U 5 U 0,2 U 0,3 U
20 U 18 SU 0.2 U 0.2 U
20 U 72.1 5U 0.2 U 0,2 U
20 U 0,5 U 5U 0,2 UJ OJ U

5,6 U 0.82 J 0,23 J 0.16 U 0 0 4 2 U
5.6 U 1,2 J 0.37 J 0.16 U 0042U
20 U 1 5 U 0.2 U 0.2 U
20 U 2,1 5U 0.2 UJ 0,3 U
20 U 0.3 5U 0,2 U 0,2 U
20 U 1.1 5 U 02 UJ 0,3 U
20 U 02 U SU 0,2 U 0.2 U
6.9 J 1.9 J 0,9 J 0.2 U
20 U 23 5 U 0.2 U 0.2 U

Zinc

17
6

3 U
90

62
25
28
34
25
31
34
30
26
30
25
24
27

30.7
28
5 U
53
5 U
5 U

389
371

37.6
42.9
47.7
10 U

39.3
8%
475
10 U

75.6
^^ 38

July 24, 2001



Data Summary Table
Prichard Creek - segment PrichCrkSegOS

Boxed Sample Results Exceed
Screening Level By More Than IX

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper Iron Lead
Surface Water - Dissolved Metals (ug/1)
PR33 RV 3 05/10/1998 0.2 U 0.2 UJ 0.4 U 12.7J | 1.8 j|
PR34 RV 3 05/10/1998 0.032 U 0.23 U 0.063 J 0.45 J 5.6 U 0.37 J
PR35 RV 3 05/10/1998 0.032 U 0.29 J 0.042 U 0.44 U 6.1 J 0.12J
PR36 RV 3 05/08/1998 0.2 U 2U 0.2 U 2U 20 U 0.9
PR37 RV 3 05/10/1998 0.032 U 0.27 J 0.2 J 0.4 U 5.6 U . 0.72 J
PR38 RV 3 05/10/1998 0.032 U 0.24 J 0.042 U 0.44 U 5.6 U 0.1 It)
PR41 RV 3 05/09/1998 0.5 U 1U 0.2 3U 20 U 0.5 U
PR42 RV 3 05/11/1998 0.2 U 2U 0.2 U 2U 20 U 0.2 U
PR43. RV 3 05/11/1998 0.2 U 2U 0.2 U 2U 20 U 0.2 U
PR44 RV 3 05/11/1998 0.2 U 2U 0.2 2U 20 U 0.2 U
PR45 RV 3 05/12/1998 0.5 U 1U 0.16 3U 20 U 0.5 U
PR48 RV 3 05/19/1998 0.41 U 0.23 U
PR49 RV 3 05/19/1998 0.4 U 0.23 U
PR8000 RV 13 - 2.9 U
PR800I RV 13 - 2.9 U
PR8015 AD 13 -
PR8015 AD 13 -
PR8015 AD 13 - 2.9 U
PR80I6 AD 13 —
PR8016 AD 13 ~ 2.9 U
PR80I7 AD 13 -
P;R80I7 AD 13 — : '
PR8017 AD 13 - 2.9 U
PR8018 RV 13 - '
PR80I8 RV 13 — 2.9 U
TOO 19 AD 13 - ,
PR8020 AD 13 -
PR8021 AD 13 —
PR802I AD 13 —
PR8022 AD 13 -
PR8024 RV 13 ! -
PR8024 RV 13 - 2.9 U
PRR025 RV 13 — ,
PR8025 RV 13 — " ' 2,9 U
PR8026 AD 13 —
PR8027 AD 13 -
PR8045 AD 13 ' — 2,9 U

1.5 J 0.94 J 13.1 J 13
1,6 J 1.2 J 15.5 J 12

4U | 12 1 6 2
4U 7U 9 1.5 U
4 U 4 U

24|
1.5 U

4 U 13 | 14
1.5 U

4 U 10 |
10

1.5 U
4 U 10 4 U

1.5 U
5 7U 7
5 7 U 1800 |

4 U 7 U 32
1.5 U

4U 7 7
40 21 19

1,5 U
4 U 22 | 7

1.5-U
9 23 1 6
5 7U 10

15 19 4U | 22

Shaded Sample Results Exceed Screening
Level By More Than 10X

1Shaded Results With (*) Exceed 1
Screening Level By More Than 100X |

Manganese

0.4 U
0.47 J
0.18 J

5 U
0.034 U

0.2 J
5 U
5 U
5 U
5 U
5 U

0.31 J
0.94 J

2 U
2 U
2 U

5

2

2 U

2 U
490

71

2 U
2 U

2 U

2 U
2 U

8

Mercury Silver

0.2 U
0.16 U 0.042 U
0.16 U 0.042 U
0,2 U 0.2 U

0.16 U 0.042 U
0.16U 0.042 U
0.2 UJ 0.3 U
0.2 U 0.2 U
0.2 U 0.2 U
0.2 U 0.2 U
0.2 U 0.3 U

0.16 U 0.042 UJ
0.16U 0.042 UJ
0.5 U
0.5 U
0,5 U

0,5 U

0.5 U

0.5 U

0.5 U

0;5 U

0,5 U

Zinc

52.3
3.4 J

7 J
25

46.7
4 J

49.1
48
48~—

41.3
349 J|
343 J

8 U
8 U
8 U

8 U

15

8 U

8 U
50
20

15
8 U

8 U

8 U
110

2600

July 24, 2001 Page 5



Data Summary Table
Prichard Creek - segment PrichCrkSeg03

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
[Surface Water - Dissolved Metals (ug/1)
PR8046 AD 13 -
PR8047 SP 13 —
PR8050 SP 13 ~
PR80S4 AD 13 -
PR805S AD 13 -
PR80S6 AD 13 -
PR8059 RV 13 -
PR8060 AD 13 -
PR806I RV 13 -
PRS064 AD 13 —
PR8070 SP 13 -
PR807I RV 13 ~
PR8073 AD 13 ~
PR8074 AD 13 -
PR807S AD 13 ~

2.9 U
2.9 U
2.9 U

86
2.9 U
2.9 U

2.9 U
2.9 U

f

Boxed Sample Remits Exceed
Screening Level By More Than IX

Iron Lead

7
13
4 U
4 U
4 U
4 U

6
11
15
11

15
20
11
44
IS

__^ :̂||
!="'""""" ""l6

17
":="="^

7 U
4 U
4 U

6
8
6

27
7 U
16
12
16

4U 89
6 48

4.4 U 1.5 U
4U 41
4U 1.5 U
4U 1.5 U
15

41) 16
4U 63
10
10 1.5 U
9 I . 5 U

4U 1,5 U
4U 1.5 U

5

Manganese

2 U
13

^^^noS™*"=E=*^
2 U

8
2 U
2 U
2 U
12
2
2

2 U
2 U
2 U

Shaded Sample Results Exceed Screening
Level By More Than IOX

1 Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercurv Silver Zinc

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0,5 U

0,5 U
0,5 U

570
^;ti . :320<^
~J" MO*

470
8 U
79
14

780
1300
1300

23
8 U
8 U
8 U
8 U

July 24, 2001



ATTACHMENT 3
Statistical Summary Tables for Metals



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment PrichCrkSegOl

Units: mg/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

1
1
1
1
1
1
1

Quantity
Detected

1
1
1
1
1
1

' 1

Minimum Maximum
Detected Detected

Value Value

140
26
86

40,000
860

1,200
6,500

140
26
86

40,000
860

1,200
6,500

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

140
26
86

40,000
'860

1,200
6,500

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

22
9.8
100

65,000
171

3,597
280

1
1
0
0
1
0
1

0
0
0
0
0
0
1

0
0
0
0
0
0
0

Date: 24 MAY 2001
Time: 11:28
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda301 1JSLCLS
Page: 1
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment PrichCrkSegOl

Units: ug/L

Analyte Name

Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

2
2
2
2
2
2

Quantity
Detected

1
1
2
1
2
2

Minimum Maximum
Detected Detected

Value Value

5
86
68
8.7

6
15

5
86
75
8.7

6
2,200

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

5
86

71.5
8.7

6
1.110

< 0.001
< 0.001

0.07
< 0.001
< 0.001

1.4

2
I

300
15
50
30

1
1
0
0
0
1

0
1
0
0
0
1

0
0
0
0
0
0

Dstlt
Time:
Project:

22 MAY 2001
2:18

. WA No. 027-RI-CO-I02Q

P^rvort; cd»3011_SW
hu.w, 2
Run*: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment PrichCrkSegOl

Units: ug/L

Analyte Name

Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity Quantity
Tested Detected

1 1
1 1
1 1
1 1
1 1
1 1

Minimum Maximum
Detected Detected

Value Value

14
9

11
4
3

2,000

14
9

11
4
3

2,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

14
9

11
4
3

2,000

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.38
3.2

1,000
1.09
20.4

42

1
1
0
1
0
1

1
0
0
0
0
1

0
0
0
0
0'
0

Date: 22 MAY 2001
Time: 12:18
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda30Il_sw
Paee: 1
Run #: 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment PrichCrkSeg02

Units: mg/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

2
2
2
2
2
2
2

Quantity
Detected

1
2
2
2
2
2
2

Minimum Maximum
Detected Detected

Value Value

160
21
86

15,000
6,300

490
2,700

160
250
850

68,000
40,000

680
53,000

Average Coefficient Q"*1^ Q""*1^ Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL IMXtheSL

160
136
468

41,500
23,200

585
27,900

< 0.001
1.19
1.15
0.9

1.03
0.23
1.28

22
9.8
100

65,000
171

3,597
280

1
2
1
1
2
0
2

0
1
0
0
2
0
1

0
0
0
0
1
0
1

Date
Time:
Projcci:

24 MAY 2001
11:28
'oeur (TAIene basin RI/FS. WA No Q27-RI-CQ-I02Q

Report: cda3Qil_SLCLS
P»gc: 2



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment PrichCrkSeg02

Units: ug/L

Analyte Name

Copper
Lead
Zinc

Quantity
Tested

2
2
2

Quantity
Detected

1
2
2

Minimum
Detected

Value

12
6

210

Maximum
Detected

Value

12
36

470

Average
Detected

Value

12
21

340

Coefficient
of

Variation

< 0.001
1.01
0.54

Screening
Level (SL)

3.2
1.09

42

Quantity
Exceeding
IX the SL

1
2
2

Quantity
Exceeding
lOXtheSL

0
1
1

Quantity
Exceeding

100X the SL

0
0
0

Date: 22 MAY 2001
Time: 12:18
Project: Coeur d'AIene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 3
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment PrichCrkSegOl

Units: ug/L

Analyte Name

Cadmium
Iron
Lead
Manganese
Zinc

Quantity
Tested

4
4
4
4
4

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Quantity Detected Detected Detected of Screening Exceeding Exceeding Exceeding
Detected Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

1
4
2
2
4

4
24
15
2
4

4
66
58
4

420

4
463
36.5

3
165

< 0.001
0.42
0.83
0.47
1.21

2
300

15
50
30

1
0
1
0
2

0
0
0
0
1

0
0
0
0
0

Dale;
Time.
Project:

22 MAY 2001

urd'Alwe basin RI/TV WA No Q27-RI-CQ-1Q2Q

Report; cda3011_sw
Paee; 4
Run*: 0



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment PrichCrkSeg03

Units: mg/kg

Analyte Name

Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

9
9
9
9
9
9
9

Quantity
Detected

8
9
9
9
9
9
9

Minimum Maximum
Detected Detected

Value Value

100
2.5
45

28,000
120
410
46

2,400
330
760

91,000
8,400
5,100

68,000

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

805
84.6
263

47,900
3,810
1,450

20,200

1.22
1.47
1.03
0.47
0.88
0.99
1.47

22
9.8
100

65,000
171

3,597
280

8
5
5
2
7
1
6

3
3
0
0
6
0
4

1
0
0
0
0
0
3

Date: 24 MAY 2001
Time: 11:28
Project: Coeur d'AIene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 3
Run#: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment PrichCrkSeg03

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Zinc

Quantity
Tested

31
51
77
64
65
68
65
77

Quantity
Detected

2
5
35
27
25
30
21
57

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0.4
0.24

0.063
0.45

5
0.12
0.18

3.4

0.4
86
15
44

1,800
89

490
2,600

0.4
17.4
3.88
15.1
82.1
13.9
42.8
236

< 0.001
2.2
1.2

0.61
4.36
1.73
2.59
2.15

2.92
150

0.38
3.2

1,000
1.09
20.4

42

0
0

20
23

1
18
4

30

0
0

14
1
0

10
1
8

0
0
0
0
0
0
0
0

Date: 22 MAY 2001
Time: 12:18
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sw
Paee: 5
Run#: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment PrkhCrkSegOS

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Zinc

Quantity
Tested

31
79
89
79
80
92
80
79
89

Quantity
Detected

2
9

41
8

63
56
51
7
75

Minimum Maximum
Detected Detected

Value Value

0.4
0.26

0.094
0,5
6.8

0.25
0.21
0.32
3.5

0.4
110
13

770
3,400

190
570

1
2,800

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL IQOXtheSL

0.4
13.6
3.21
105
226
13.1
36.4

0.606
200

< 0.001
2.66
1.17
2.57
2.38
2.43
2.97
0.4

2.37

6
50

2
1

300
15
50

2
30

0
1

20
5

10
9
5
0

44

0
0
0
2
1
1
1
0

14

0
0
0
1
0
0
0
0
0

Dale:
Time:
Project:

22 MAY 2001

' d'Alenc basin RI/FS- WA No- 027.RI.CO-KJ2Q

Report; cd»3Qlljsw
fiats *>
Run #: 0



ATTACHMENT 4
Screening Levels



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Prichard Creek Watershed
RAC, EPA Region 10 Attachment 4
Work Assignment No. 027-RI-CO-102Q September 2001

Page 1

SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation hi the RI. The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1. For each of the COPCs listed hi Table 1, a screening level was selected.

The screening levels were used hi the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS). The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).
Selected RI screening levels are listed in Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level. If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels.
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.

W:\02700\0106.012\CSM Unit l\Prichard\Attachment 4.wpd
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Coeur d'AIene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CG-1G2Q
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Page 2

Table 1
Chemicals of Potential Concern

Chemical
Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Hainan Health COPC

Soil/Sediment
X
X
X

X
X
X

X

Gronndwater
X
X
X

X

X

^ Surface tr,
Water

X
X

X
X
X

X

Ecological COPC

SoU

X
X
X

X

X

Sediment

X
X
X

X

X
X
X

Surface
Water

X
X

X

X

W:\02700\0106_012\CSM Unit IXPrichanftAttaehment 4,wpd



FINAL RI REPORT
Coeur d'AIene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part 2, CSM Unit 1
Prichard Creek Watershed

Attachment 4
September 2001
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Table 2
Selected Screening Levels for Groundwater and Surface Water—Coeur d'AIene River

Basin and Coeur d'AIene Lake

;»£.£;•!. t-'-'-fsiaaJi'T: S.s.i."i&,:*";!?".s£Z£. , :.~ -7-M,
^P? ̂ ^^g^^g .̂r;̂ ;,̂ ^S,;-v|.- r$?f
-^r ix*£J:. .,.*,^-~^f---*™-:.-$&-^i£3&&r
l'&^ :;•->•$ .*•&*'&&:.,•)£ •;". Ite^ty/*"":^Si^^js^icaii-ai
Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

>,'.--. •'tffi.Surlaee £%fj$$"
iif^^l^ll^i!-s|:Bg(jjî ]L> î ySIf '

6"

50'

2e

1"

300»

15*

50*

2*

100a

30e

ipt^iirfa^gi^
* a Water Dissolved!*
f: V'.'.."JX': "K"' ^•i-^^~u^.'s'^Kf'j^^^w^•ym(m/^:'^^

2.92b

ISO0-11

0.38b

3.2°-'

l,000°-d

1.09b

20.4b

0.77?*

0.43^

42c-d

J«.5;'Groundwateit^.5S
~.f^.". ;.-••• j i -^ j *: .. i .-.- J-T..T- J-H*-' -^tj^ J

>'..'"' •*f; "̂'--.'̂ .:l'*T**»i'al '..' *"-""* '̂i*'*v,'
:-:-;rî 0*"'3fe«K* .̂!-:^;.-te-OigflkX^;:q^

6'

50*

2e

1=
300*

15*

50*

2*

100*

30'

vBf.GroBndwater,?W
^gjpissolvedg||
SlSiOig/L Î®!̂

2.92b

ISO0-"1

0.38b

3.2c-d

1,000*-*

1.09b

20.4b

0.77"^

0.43c'd

42c-d

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.html. October 18, 1999.

bDissolved surface water 95th percentile background concentrations calculated from URS project database.
'Freshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

•"Freshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
CaCO3) in the water column.
Values above correspond to a hardness value of 30 mg/L.
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of
Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based on total metals concentration.

Note:
ug/L - microgram per liter

W:\02700\0106.012\CSM Unit 1 \Prichard\Attachment4.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment Mo. 027-RI-CO-1G2Q

Part 2, CSM Unit!
Prichard Creek Watershed

Attachment 4
September 2001

Page 4

Table 3
Selected Screening Levels for Surface Water—Spokane River Basin

jrftW*-' -»* ~~~$+- *-- *Z
^--•--i-- * ,T-!?=Vi'

^V3£j£,TS3tt!S£^?-
-» fSSu^Ssfrf^-*, ^Vf-»*

- I'̂ 'î ^^^^-Sei
_' '-^"""i^1"-'^^''' - -

r Chemical-

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

^SpokaneRS^l '";:̂ 5
.' , '„ /-U"i-'î i*'*-,U»• :•' V'y'-^ejr 5-%!*
: 'Sarface*:/
•Water-Total.

Cpg/E.)
6*

50'

2e

ie

300*

15'

50*

2*

100*

30s

*^f Surfaced*
"•'•' ;r Water2l:*,'

Dissolved ;
-<PgflL).^::

2.92b

150=

0.38b

2.3°-*

1,000=

l,09fe

20,4b

0.77=

OJ22c-!i

30c,d

- _S r-SfrokaneRSegftZ ^v»|«
:-'ivSii!y.. "Surface:^
WaterTotol

r-v"^flL)r^~
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50'

2*

I*

300*

15*

50'

2*

100*
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:• Surface '̂*
'C'Wateec^
^Dissolved, -"_»
vr (jtgflDT- s

2,92b

150C

0.38b

3.8=-d

I,000C

1.09s1

20.4b

0.77C

0.62^

50=.d

•";''-. ;>SpokaaeRSeg03 ;- :.":-"; \

iv:.;;;;--'- .̂̂
- • • --„-.=*•• ^=_^ .

-.v Surfaced
? Water Total,

0»g^); ~-
6*

50*

2e

P

300*

15*

50*

2*

100*

30e

71- Surface; i
i-f Water:,.:, .

:Besolyed^
-0£gflL5?i

2.92"

150s

0.38b

5.7=-d

1,000=

lA°-d

20.4*

0.77s

1.4c-d

75^

*40 CFR 14! and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http^/www,epa.gov/OGWDW/wot/appa.html. October 18, 1999,

"Dissolved surface water 95th percentile background concentrations calculated from URS project database.
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin Rl/FS. URS. May 2001.
Treshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.
freshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
(mg/L of CaCO3) in the water column,
^oxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based
on total metals concentration.

Note:
(ig/L - microgram per liter
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Table 4
Selected Screening Levels—Soil and Sediment

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

^^Upper-Cdeur'd'AlJMie^Riyer"

31.31

22b

9.8d

100d

65,000b

171"

3,597"

23.51

391a

280b

3.30b

13.6b

1.56b

32.3b

40,000C

51.5b

l,210b

0.1 79b

4.5C

200"

jLoweri.Coeur'a'Alene'llivwS
,"" ' • * '-'Ti •aT.'.̂ gK^V .̂""'""' :-.(*!:SE-̂ ?-.:i-s;i:K.B^i-gS:;?*"!.)!Sri;i5-̂ ig^*

•'. '•:".'•:.." *-i:'.-.- .:;- •v.iV*:,: .s-\-y.\i-.j _. y:^-^^$.-:f.'^'j-^.'^!^j^

31.3'

12.6"

9.8d

100d

27,600b

47.3"

1,760s

23.5s

39P

97.1b

gsSSS
fe^mgfl^)^

3C

12.6b

0.678b

28C

40,000C

47.3b

630C

0.1 79b

4.5C

97.1b

t^iis^'ip
*4''(m&tes):':'&

31.3'

9.34b

9.8d

100d

25,000b

14.9b

1,760s

23.5*

391'

66.4b

',T£Sedimerit3:

3C

9.34b

0.72k

28C

40,000C

14.9b

663b

0.1 74C

4.5C

66.4b

'U.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/sfund/prg. February 3,2000.
"Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001,
'Values as presented in National Oceanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M. F. Buchman, 1999. Values generated from numerous
reference documents.

dFinal Ecological Risk Assessment. Coeur d'Alene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18,2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligram per kilogram
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1.0 INTRODUCTION

The Upper South Fork Watershed is located within the Coeur d'Alene River basin and
encompasses the headwaters of the South Fork Coeur d'Alene River (South Fork). The Bureau
of Land Management (BLM) has identified 229 source areas (e.g., mining waste rock dumps,
adits, and jig and flotation tailings piles) within the watershed (BLM 1999). The watershed has
been affected by mining activities and hazardous substances have been and continue to be
released into the environment.

Several clean-up actions have been implemented in the upper South Fork Coeur d'Alene River
watershed above Wallace. These actions include several local actions identified to protect
human health, and other response actions as implemented by the mining companies and the
Union Pacific Railroad. During the 1998 and 1999 field seasons, the USAGE on behalf of
USEPA performed several residential soil cleanups determined to be necessary to protect human
health. These actions include removals at 5 residential properties within this portion of the
watershed, and a localized removal at the Mullan City Park (USEPA 1999, and USEPA 2000b).
In addition, localized removals with replacement by wood chips were" conducted beneath the play
equipment at the Mullan Elementary School (USEPA 2000c). Material from these removal
actions was disposed of at the CIA (USEPA 1999 and USEPA 2000a).

In 1989, Hecla directed adit drainage from the Morning Mine No. 6 Adit to a subsurface flow
rock-bed filter treatment system located on top of the Morning Mine waste rock dump. Water
quality data indicates variable effectiveness (Harvey 2000).

As a part of the Consent Decree for the Union Pacific Railroad (UPRR) Wallace-Mullan Branch,
contaminated soils and right of way ballast within the UPRR (ROW) along the SFCDAR above
Wallace are to be covered with an asphalt, gravel or soil barrier, depending upon location. This
action also includes limited removals of contaminated materials within selected railroad sidings
in Mullan, and near the Lucky Friday Waste Impoundment. Thirty-two (32) residential areas that
are located within or encroaching onto the UPRR ROW are to be sampled as a part of this action;
depending upon sample results, any residual contamination adjacent to these homes will be
addressed. This action also includes fencing as access control around encroachments onto the
ROW by the Hecla Lucky Friday Tailings Pond and the Morning Mine Waste Dump. A channel
with wetlands planting is also included to collect identified seeps from the toe of the Morning
Mine Waste Dump which discharges to the South Fork through a National Pollutant Discharge
and Elimination System (NPDES) outfall (MFG 1999). Implementation of this portion of the
UPRR Response Action is also planned for the year 2000/2001 (MFG 2000).
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This watershed is one of eight watersheds assigned to conceptual site model (CSM) Unit 1,
Upper Watersheds (see Part 1, Section 2, Conceptual Site Model Summary). The watershed
itself is entirely within one segment (Figure 1.1-1). A brief description of the Upper South Fork
Watershed is presented in this section.

1.1 SEGMENT DESCRIPTION

This segment is the easternmost portion of land studied in the basin. It starts at the headwaters of
the South Fork and continues to the confluence with Canyon Creek (Figure 4.1-1). The eastern
portion of this segment, containing the headwaters, has limited impacts from mining-related
activities. Mining-related impacts to the floodplain and stream banks become increasingly
apparent downstream from Larson. Throughout this segment, the Upper South Fork is located
adjacent to Interstate 90. Between the Lucky Friday Mining Complex and Wallace, the river has
been extensively channelized, resulting in degraded water quality and ecological habitat
conditions.

Water quality also declines from the headwaters to Wallace. Above Larson, metals
concentrations rarely exceed ambient water quality criteria (AWQC). From Larson down to
Wallace, AWQC are regularly exceeded. The effects of degraded habitat and water quality are
reflected in the observed fish populations. Trout populations throughout the segment are
comparable to those observed in reference streams and other less modified watersheds in the
basin. However, densities of sculpin, a species demonstrated to be sensitive to metals
contamination and habitat disturbance, are highest in the headwaters and decrease to zero near
Wallace, at the confluence of the South Fork with Canyon Creek (Maret 2001).

1.2 REPORT ORGANIZATION

The remedial investigation report is divided into seven parts. This report on the Upper South
Fork Watershed is one of eight reports contained within Part 2 presenting the remedial
investigation (RI) results for the eight CSM Unit 1 upper watersheds. The content and
organization of this report are based on the U.S. Environmental Protection Agency's (EPA)
Guidance Document for Conducting Remedial Investigations and Feasibility Studies under
CERCLA, Interim Final (USEPA 1988). This report contains the following sections:

* Section 2—Physical Setting, includes discussions on the watershed's geology,
hydrogeology, and surface water hydrology.
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• Section 3-Sediment Transport Processes

• Section 4—Nature and Extent of Contamination, includes a summary of chemical
results and estimates of mass loading from source areas

• Section 5—Fate and Transport, includes chemical and physical transport processes
for metals

• Section 6-References

Risk evaluations and potential remedial actions associated with source and depositional areas are
described in the human health risk assessment, the ecological risk assessment, and the feasibility
study (all under separate cover).
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2.0 PHYSICAL SETTING

2.1 GEOLOGY AND MINES

The geology and mining history of the Upper south Fork Watershed are discussed in this section.

2.1.1 Geomorphic Setting

The Upper South Fork Watershed encompasses the headwaters of the South Fork Coeur d'Alene
River (South Fork) (Part 1, Figure 1.2-2). The South Fork flows westerly and is the principal
drainage of the watershed. Tributaries to the South Fork are roughly north-south-trending,
typically 2 to 3 miles in length. The headwaters of the tributaries are typically located at
elevations ranging from 5,700 to 6,800 feet. The elevation of the South Fork ranges from
6,000 feet above mean sea level (msl) near Mullan Pass to about 3,000 feet above msl near
Wallace (Part 1, Figure 1.2-2). Floodplain development along the South Fork starts east of
Larson. Downstream of Larson or westerly, the floodplain widens to about 0.25 mile (Part 1,
Figure 3.2-2).

2.1.2 Bedrock Geology

Weakly metamorphosed sedimentary rocks assigned to the Precambrian Belt Supergroup are the
dominant rocks within the Upper South Fork Watershed (Part 1, Figure 3.2-2). The Wallace
Formation (argillite and quartzite, often carbonate-bearing) and St. Regis Formation (consisting
of either argillite, quartzite, or lesser amounts of limestone) are the most prevalent formations in
the watershed. Lesser amounts of Revert Formation (quartzite) and Burke Formation
(dominantly a quartzite) are also present in the watershed.

Roughly parallel to the South Fork channel is the Osburn Fault. The geologic contact between
the Wallace Formation and outcrops of Burke, Revett, and St. Regis Formations is controlled by
the Osburn Fault (Part 1, Figure 3.2-2).

2.1.3 Structural Geology

Faults that dominate the structural fabric of the watershed are roughly east-west trending. The
Osburn Fault is the principal structure of the watershed (Hobbs et al. 1965). Approximately
16 miles of right-lateral displacement has occurred along this fault. The Osburn Fault is roughly
paralleled by the Paymaster Fault to the north; the D-6 Fault about 2 miles to the south; and the
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Placer Creek Fault about 3 miles to the south (Part 1, Figure 3,2-2), The Golconda, Friday,
Reindeer, National, and Snowstorm faults are the ore-controlling structures for the Goiconda,
Lucky Friday, Reindeer Queen, National, and Snowstorm Mines, respectively (Part 1,
Figure 3.2-3), These ore-controlling faults are all east-west-trending with the exception of the
northwest-trending National Fault (Part 1, Figure 3.2-2).

Two distinct patterns of folding (which predates the-faulting [Hobbs and Fryklund 1968]) are
evident in the watershed, The weakly metamorphosed sedimentary units are folded along
north-south fold axes to the north of the Osburn Fault throughout the watershed (Hobbs et ai.
1965). To the south of the Osburn Fault, the sedimentary rocks are folded along east-west fold
axes throughout the watershed (Hobbs et al. 1965). Folding in the basin is not depicted on the
geologic map presented in Part 1, Figure 3.2-2.

2.1.4 Soils

Soils of the Upper South Fork Watershed can be grouped into two broad categories: hillside
soils and valley soils. Hillside soils typically consist of silty loam with variable amounts of
gravels and clay, generally less than 2 feet thick (MFG 1992; Camp Dresser & McKee 1986).
Valley soils are found within and along the flanks of the South Fork, particularly in the vicinity
of Mullan (Part 1, Figure 3.2-2). The valley soils typically consist of gravel, sand, and silt
deposited on valley bottoms; in some areas.

2.1.5 Ore Deposits

The Upper South Fork Watershed drains the following mineral belts: Rex-Snowstorm,
Gem-Gold Hunter, Golconda-Lucky Friday, and Moe-Reindeer (Part 1, Figure 3.2-3). Ore
deposits in the Upper South Fork Watershed are primarily lead-zinc-siiver-copper-gold
fissure-vein deposits, which typically occur as steeply dipping veins. In some deposits in this
watershed, ore also occurs as replacement deposits along bedding planes, Quartzite of either the
Wallace, St. Regis, Burke, or Revert Formations hosts the largest deposits in the watershed.

The principal ore minerals are the sulfides galena, sphalerite, tetrahedrite, and chalcopyrite.
Galena is the main ore mineral of lead, and also yields considerable silver. Tetrahedrite also
yields considerable silver, along with copper. Chalcopyrite is the principal ore mineral of
copper, and sphalerite is the main ore mineral of zinc. Associated non-ore sulfide minerals are
pyrite and pyrrhotite, and vohimetrically these sulfides are probably routinely less than 2 to
3 percent of the mineralogical content of the orebodies (Ransome and Calkins 1908; Umpleby
and Jones 1923).
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Non-ore gangue minerals are quartz, siderite (an iron carbonate), barite (in some mines such as
the Morning-Star and Gold Hunter), cerrusite (a lead carbonate, abundant in the Morning-Star),
and very minor amounts of calcite (calcium carbonate) and magnetite (Ransome and Calkins
1908; Umpleby and Jones 1923). Compared to the mineralogy of ore deposits in other
watersheds, the carbonate mineral content of the ore deposits in the Upper South Fork Watershed
is relatively high.

2.1.6 Mining History

A brief summary of available information on historical mining activities is presented in this
section. During the RI/FS process, an extensive list of mines, mills, and other source areas was
developed based on a list originally developed by the Bureau of Land Management (BLM 1999).
This list is presented in Section 4.1, Nature and Extent, and in Appendix I.

Mining in the Upper South Fork began in the 1880s. Like the rest of the Coeur d'Alene district,
the mines of the Upper South Fork were known mainly for silver, lead, and zinc production.
Some copper mines were also located in this area (Quivik 1999).

One of the first and most important mines located in this area was the Gold Hunter. By 1888, the
Gold Hunter was extracting sufficient volumes of ore to justify construction of a mill to
concentrate its ores. Concentration of the ore consisted of removing low-grade material from the
ore, which yielded a product of high-grade material that could be more economically shipped for
smelting. Typical of milling operations of its time, the Gold Hunter used gravity separation
equipment such as jigs and vanners to remove low-grade waste products from the high-grade ore.
Power for many of the early mills was provided by water of the South Fork and its tributaries.
These surface waters also provided a convenient disposal method for the tailings that resulted
from the concentration process (Quivik 1999).

At the beginning of the twentieth century, the Morning and Gold Hunter mills were the only
concentrators operating in the vicinity of Mullan. The Gold Hunter, being upstream of the
Morning Mill, received clear water at the mill's intake while it was reported that water received
by the Morning Mill was opaque with slimes discharged by the Gold Hunter Mill. As early as
1901, mining companies began to respond to complaints about the discharge of tailings to the
river. Although no efforts were made to contain tailings above the confluence with Canyon
Creek, mining companies in the Upper South Fork did contribute to the construction and
maintenance of tailings impoundments at Osburn and Pine Creek (Quivik 1999).
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By 1909, companies were already erecting mills to reprocess tailings deposited in the Upper
South Fork. The Northern Idaho Metals Company reportedly impounded an estimated 10,000
tons of tailings in its settling pond during the summer of 1917 at a location midway between
Wallace and Mullan. This material contained approximately 5.5 percent lead, 5.5 percent zinc,
and 2 oz of silver per ton. In 1917, the company shipped retreated tailings concentrates worth
$40,000 (Quivik 1999).

Production records for the Upper South Fork Watershed indicate that an estimated 24 million
tons of ore were mined in the area from 1895 to 1990 (Mitchell and Bennett 1983; SAIC 1993).
This included an estimated 1.7 million tons of lead, 0.8 million tons of zinc, 0.4 million tons of
copper, 5,000 tons of silver and 1,4 tons of gold. Tailings production for the watershed has been
estimated at nearly 20 million tons (SAIC 1993). In decreasing order, the largest producing
mines were the Morning-Star, Lucky Friday, Gold Hunter, Snowstorm, and National (SAIC
1993).

The following sections provide historical details of the mining history of the Upper South Fork
Watershed and information for specific mines and mills that operated within this area.

2.1.6.1 Mines

The mines that operated in the Upper South Fork Watershed for which ore production was
recorded are listed in Table 2.1-1. This table includes the production years of the mine,
estimated volumes of ore and tailings produced as a result of the mining activity and the segment
in which the mine is (or was) located. Only mines with documented ore production are listed.

2.1.6.2 Mills

Table 2.1-2 lists the mills with operations in the Upper South Fork Watershed for which there are
available records. This table includes the operating years of the mill and a summary of
ownership, and the segment in which the mill is located.

2.1.7 Mine Workings

Underground workings in many mines are very extensive and act as collection and distribution
systems for groundwater. Individual mine workings in this watershed are typically located
within a single, relatively steep ridge. Recharging water infiltrates at the highest levels of a
mountain ridge and discharges on the same ridge. This is referred to as a local flow system,
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characterized by short groundwater flow paths (a flow path is the route by which the water enters
and exits the groundwater system) (Toth 1963).

Many adits and tunnels in this watershed act as discharge points for groundwater. Typically, adit
drainage discharges directly to surface water or first infiltrates waste rock piles before
discharging to surface water from seeps. Approximately 153 adits are present in the Upper South
Fork Watershed, and 25 of these adits are known to discharge mine drainage (Ridolfi 1999).

2.2 HYDROGEOLOGY

2.2.1 Conceptual Hydrogeologic Model

The Upper South Fork Coeur d'Alene River (Upper South Fork) Watershed is an aggraded,
alluvial valley which occupies approximately 50 square miles and is fed by numerous tributary
streams (Part 1, Figure 1.2-2). Elevations in the watershed range from 2,700 feet above msl
along the South Fork at Wallace to 6,400 feet msl at the headwaters of the South Fork near
Mullan Pass and at tributary streams in the eastern portion of the watershed (Part 1,
Figure 1.2-2).

The groundwater system consists of unconsolidated sediments overlying less permeable rocks of
the Belt Supergroup (Belt). This system occurs primarily in an elongate trough along the South
Fork, and varies in shape between V-shaped (e.g., as occurs between Wallace and Mullan) to
U-shaped (e.g., as occurs in the vicinity of Mullan). The width of the trough is as narrow as
about 200 feet between Wallace and Mullan, and is as wide as approximately 1,200 feet in the
vicinity of Mullan.

Faulting and fracturing by natural tectonic processes, and human activity (e.g., see mine
workings discussion in Section 2.1.7) have increased the otherwise low permeability in the Belt
rocks in some areas. The unconsolidated sediments overlying the Belt rocks are the principal
hydrostratigraphic unit in the Upper South Fork Watershed. The conceptual hydrogeologic
model for the watershed assumes that a single unconfined aquifer is present in the unconsolidated
sediments.

Very little specific hydrogeologic data are available for the Upper South Fork Watershed. Near
Wallace, the alluvium consists of "sand and gravel with a considerable percentage (10 to
20 percent) of rounded to subrounded cobbles and boulders"(Norbeck 1974). The alluvium is

W:\02700\0106.0I2\CSM Unit I \Upper Watersheds\UpperSF\Section 2.wpd



FINAL Rl REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin Rl/FS Upper South Fork Watershed
RAC, EPA Region 10 Section 2.0
Work Assignment No. G27-RI-CO-1Q2Q September 2001

Page 2-6

approximately 30 feet thick near Wallace (Norbeck 1974). In general, moving eastward up the
South Fork, sediments become increasingly coarser-grained with less silt (Norbeck 1974).

Groundwater levels in wells completed in unconfined aquifers west of the Upper South Fork
Watershed (e.g., in the Kellogg and Smelterville areas, and in the lower Canyon Creek
Watershed) fluctuate seasonally (Part 1, Figure 1.2-2). Levels are generally highest in the spring
and lowest during winter and early spring when precipitation rates are lowest and snowmeit is
not occurring. (MFG 1992; MFG 1998). It is assumed that similar groundwater fluctuations
occur in the unconfined aquifer hi the Upper South Fork Watershed.

2.2.2 Aquifer Parameters

Aquifer parameters are not available from the Upper South Fork Watershed for the presumed
single unconfined aquifer in the unconsolidated sediments overlying bedrock. However, based
on reported lithologic similarities between the presumed single unconfined aquifer and the upper
aquifer of the Smeltervilie Flats-Bunker Hill aquifer system, it is reasonable to expect that
aquifer parameters presented in Table 2.2-1 are similar to the presumed single unconfined aquifer
of the Upper South Fork Watershed.

The range of horizontal hydraulic conductivities presented in Table 2.2-1 are typical of clean
sand and gravels (Freeze and Cherry 1979). Due to the high degree of variability in available
aquifer parameter data, site-specific data will be gathered if necessary to support the design of
cleanup alternatives.

2.2.3 Flow Rates and Directions

Groundwater flow direction in the unconsoiidated valley-fill deposits is assumed to be generally
from east to west with minor north and south components near the mouths of tributary
watersheds. There is very little groundwater data available for the Upper South Fork Watershed
and this assumption is based on topographic consideration and conditions encountered in other
watersheds in the basin.

2.2.4 Surface Water/Groundwater Interaction

Previous studies (MFG 1992; Williams 1989) have reported that the South Fork has both gaining
reaches (where groundwater flows into the river) and losing reaches (where surface water flows
into the single unconfined aquifer east of Kellogg). The prevailing conceptual hydrologic model
holds that the distribution of gaining and losing reaches on the South Fork is governed by the
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cross-sectional area of the valley-fill deposits. Specifically, where the valley-fill is narrow and/or
thin (i.e., constricted valley) net gain to the river from the shallow aquifer is observed; and where
the valley fill is wide and/or thick (e.g., at Mullan) net loss from the river to the shallow aquifer
is observed. Just as surface (river) water can act as a pathway to the shallow aquifer, this aquifer
can recharge surface water at downgradient locations.

It is reasonable to expect that areal limits and net flow rates of gaining and losing reaches on the
South Fork will vary from season to season and year to year as a result of variations in
recharge-discharge conditions. Currently, mass load measurements are too sparse to indicate
potential reaches of gain or loss.

2.2.5 Water Quality and Water Chemistry

Water quality parameters (temperature, pH, specific conductance, salinity, turbidity, and
oxidation-reduction [redox] potential) and water chemistry data (e.g., chloride, sulfates, and
sulfides) are discussed further in Section 4, Nature and Extent of Contamination, and in
Section 5, Fate and Transport.

2.2.6 Groundwater Use

Groundwater use by humans in the Upper South Fork watershed is extremely limited. The
majority of the population living in the Upper South Fork Watershed does not use groundwater
as a drinking water source. The municipal water supplier in this area is the East Shoshone
County Water District that serves the towns of Mullan and Burke. The source of East
Shoshone's municipal water is all surface water. Some individual residences not connected to
the municipal water system are likely on private wells. Information on the number and location
of private wells is not available. In the Drinking Water sections of Part 2 of the Feasibility
Study, the number of private, unregulated water sources in Canyon Creek, Ninemile Creek, and
Mullan was estimated to be 178; many of these sources are likely to be surface water. The
Feasibility Study estimated that five (3 percent) of the unregulated sources in this area might be
private wells requiring abandonment because of exceedences over MCLs. The number of wells
potentially requiring abandonment is based on percent exceedences in previous tap water
sampling events throughout the entire Basin.

The Human Health Risk Assessment (Terragraphics 2000), evaluated shallow groundwater
sampled from monitoring wells near chemical source areas in Ninemile and Canyon Creeks.
This shallow groundwater could not be used as a drinking water source because of the high
concentrations of metals in the water.
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2.3 SURFACE WATER HYDROLOGY

The following sections describe the surface water hydrology of the Upper South Fork. The
Upper South Fork Watershed has a drainage area of approximately 50 square miles with
approximately 13.3 miles of mapped channel length, and a drainage density of 0.3 miles per
square mile.

23.1 Available Information

The available hydrologic information for the Upper South Fork includes U.S. Geological Survey
(USGS) stream flow data for the Upper South Fork near Mullan, for water year 1999,
climatological data for Wallace, ID, and instantaneous discharge data obtained during water
quality sampling by a variety of consultants between 1991 and 1999. In addition, historic USGS
discharge data is available for several other gages in the area from which historic discharge
estimates can be made.

The USGS began reporting stream flow discharge data from Station Number 12413040, South
Fork Coeur d'Alene River above Deadmans Creek near Mulian, ID, on October 1, 1998 (USGS
2000). This station records water stage at 15-minute intervals. Discharge is calculated from the
stage data based on a rating curve developed for the specific gage. The rating curve is developed
through time by measuring discharge at known stages to relate stage to discharge. Once a rating
curve is developed, a discharge can be calculated by comparing a known stage to the rating
curve. One complete year of discharge data, water year 1999, is available for the South Fork at
Mullan at this time. Water year 1999 ran from October 1, 1998 to September 30, 1999.
Precipitation data from the Western Regional Climate Center (WRCC) station at Wallace,
Woodland Park were collected for the same period (WRCC 2000). This precipitation gage is the
nearest gage to the Upper South Fork. The mean daily discharge hydrograph and precipitation
data are presented in Figure 2.3.1-1. The maximum discharge recorded during water year 1999
was 466 cubic feet per second (cfs), on May 26, 1999. The minimum recorded discharge for this
period of record was 9.2 cfs.

In addition to the USGS gage on the Upper South Fork, the USGS has several gages in the area
with historical stream flow data, most notably USGS station number 12413140, Placer Creek at
Wallace, ID and USGS Station number 12413150, the South Fork at Silverton. The Placer Creek
gage has a drainage area of 14.9 square miles and a period of record from November 1967 to
September 1995, October 1996 to September 1997, and water year 1999. The South Fork at
Silverton has a drainage area of 108 square miles and period of record from November 9, 1967,
to September 30, 1988, and water year 1999 (USGS 2000). These data and other estimates of
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discharge from other tributaries can be used to estimate historical hydrographs of the Upper
South Fork at Wallace.

Stream discharge measurements were taken in association with water quality sampling events
completed by McCulley, Frick & Oilman, Inc. (MFG), URS, Idaho Division of Environmental
Quality (IDEQ), and USGS. These measurements have occurred since 1991. These data can be
used to evaluate the adequacy of the historical hydrographs developed from the Placer Creek "
data. These data are summarized in Table 2.3.1-1.

In addition to the USGS hydrologic information, the U.S. Department of Housing and Urban
Development, Federal Insurance Administration completed a flood insurance study for the City
of Wallace, Idaho (FIA 1979). Peak discharges were computed for 10-year (2,190 cfs), 50-year
(3,475 cfs), 100-year (4,535 cfs) and 500-year (6,695 cfs) events for the South Fork upstream of
the Canyon Creek confluence. Although these values reported might be dated and coefficients
used to calculate these discharges may contain some error, they do provide some basis for
selecting a design discharge for remedial actions. The bankful discharge, the approximately 1.5
year event, is estimated to be approximately 1,200 cfs.

2.3.2 Hydrologic Description

The hydrology of the Upper South Fork based on water year 1999 stream discharge, precipitation
data, and estimates of historical discharge based on other USGS discharge data and estimates of
historical discharge are presented in this section. Base flow discharge is estimated at
approximately 30 cfs, maximum discharge is estimated at 2,450 cfs; however, it is likely larger
discharges have occurred. This estimate is based on historical discharge data and extrapolation
of estimates of discharge from nearby watersheds.

2.3.2.1 Historical Description

Continuous discharge data for the downstream end of the Upper South Fork Watershed are not
available; therefore, an estimate of mean daily discharge for the Upper South Fork Watershed
was developed from historical data from Placer Creek, the South Fork at Silverton, and estimates
of historical discharges in Ninemile and Canyon Creek. The Silverton gage is located
downstream of the Upper South Fork Watershed. Between Silverton and the Upper South Fork,
three major tributaries enter the South Fork: Canyon, Ninemile, and Placer Creeks. Mean daily
discharge estimates for Ninemile and Canyon Creek have been made based on Placer Creek data.
These estimates are described in other reports. For the available period of record, an estimate of
mean daily discharge of the Upper South Fork was obtained by subtracting the measured
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discharge from Placer Creek, the estimated discharge from Ninemile and Canyon Creek from the
measured discharge at Silverton. This estimate neglects discharge from one other tributary
between Silverton and the Upper South Fork, Lake Creek, because gage data are not available.
Further, as described in the Canyon and Ninemile Creek reports, the discharge estimates for these
two tributaries likely overestimate discharge from these two tributaries from 20 to 45 percent.
As such, the estimates for the Upper South Fork are likely underestimated by similar magnitudes.
However, these estimates do provide insight to discharges that may be expected in the Upper
South Fork Watershed.

The historical estimates of mean daily discharge are presented in Figure 2.3.2-1. The maximum
mean daily discharge is estimated at 2,455 cfs and occurred on January 16, 1974. Base flow is
estimated to be 30 to 40 cfs. Average annual discharge is estimated at approximately 133 cfs.

2.3.2.2 Flood Frequency

Table 2.3.2-1 presents the estimated discharges for specified flood frequency recurrence intervals
for the Upper South Fork. Because historical discharge data are not available for the Upper
South Fork, and the estimates of mean daily discharge are already subject to uncertainty,
additional manipulation to obtain flood frequency estimates was not completed. Instead, flood
frequency developed in the flood insurance study is presented.

2.3.2.3 Water Year 1999

A similar analysis was completed for water year 1999 to estimate mean daily discharge at the
Upper South Fork at Wallace as was completed for the historical estimates. The measured
discharge at Canyon, Ninemile, and Placer Creeks was subtracted from the measured discharge at
Siiverton to estimate the mean daily discharge of the Upper South Fork at Wallace for water year
1999. This calculation does not rely on discharge estimates from Ninemile and Canyon as the
historic estimates do. These estimates are presented in Figure 2.3.2-2 with the measured
precipitation from the Wallace Woodland Park Precipitation gage.

Total annual average precipitation at the WRCC Wallace at Woodland Park Station for the
51-year period of record is 37.7 inches, while for water year 1999 the total precipitation was 39.8
inches (WRCC 2000). Total annual average snowfall for the WRCC station is 83.7 inches while
for water year 1999 the total snowfall was 82.2 inches. While these comparisons do not address
monthly variations in precipitation, they do indicate that the water budget for water year 1999
was typical.
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The mean monthly flows, for the Upper South Fork at Wallace, the Upper South Fork at Mullan,
mean monthly precipitation (rain and snow water content), and total snowfall at the WRCC
station at Wallace, Woodland Park are summarized in Table 2.3.2-2. Table 2.3.2-2 and
Figures 2.3.1-1 and 2.3.2-2 indicate the majority of precipitation, 83 percent, occurred from
October to March. Much of this precipitation was in the form of snow and did not runoff into the
channel immediately.

As indicated in Table 2.3.2-2, stream discharges remained relatively low through February 1999.
Small increases in discharge are noticeable in response to precipitation events, shown in
Figures 2.3.1 -1 and 2.3.2-2, through the end of March 1999.

The majority of discharge in the Upper South Fork during water year 1999 was produced during
spring and summer. The increase in discharge during the spring and summer is attributed to
increased runoff caused by snowmelt. Increased discharges began in late March and continued
through July 1999. Maximum daily temperature and mean daily discharge for water year 1999
are presented in Figure 2.3.2-3 for the Upper South Fork at Mullan and Figure 2.3.3-4 for the
Upper South Fork at Wallace. In both figures, four periods of increases in maximum
temperature correspond very well with the increased discharge, March 20 to April 5, April 17 to
May 8, May 23 to June 6, and June 11 to July 3. Increased temperatures over these periods
melted much of the snow in the upper basin. Rain on snow also contributed to these increased
discharges as indicated in Figures 2.3.2-3 and 2.3.2-4.

In summary, water year 1999 was typical from a total snowfall and total water budget
perspective in the Upper South Fork Watershed. Runoff from spring snowmelt dominates the
surface water hydrology. Variations in snowfall, temperature, and rainfall from year to year will
influence the peak discharges.
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Table 2.1-1
Mines in the Upper South Fork Watershed With Recorded Production

Segment
Production

Years
Ore

(tons) Mill
Tailings
(tons) •. • : . ,. -'• '• Comments '• ' : ' •••. •- • --•• .

AUce • • - • . ! . • • ' . ' ' . : . ; • : • " " - " . • . , . ; • ' ' \ . "••„ ' . • ' '
UpperSFSegOl 1909-1926 49,419

Atlas (Carbonate Hill)
UpperSFSegOl 1930-1970 6,936

Alice 45,861 The Alice Mine was being operated by about the turn of the century. The mine
produced several small shipments of ore about this time. In 1908, the Alice
Mining Company reported an important discovery of galena at the mine. A mill
was built soon after. Prior to that, the mine shipped several small amounts of ore,
some of which was milled at the Mammoth Mill. By 191 1, the mine was being
operated by leasers. The mine was operated by leasers again in 1915 and then
apparently closed (Quivik 1999). Equipment for the mill was purchased from the
Formosa Mill, which operated for a short time on Canyon Creek (Quivik 1999).

I . • : . ' - " • ' : • • • • ' • ' • ' i • : ' . ' • > ' ' • : ' • - ' ' : ' . , •

Gold
Hunter

6,351 The claims of the Carbonate Hill Mine (later renamed Atlas Mine) were acquired
by the Carbonate Hill Mining Company about 1906. By 1918, the mine consisted
of approximately 3,000 feet of workings and had been acquired by the Idaho
Carbonate Hill Consolidated Mining Company. The Atlas Mining Company
•acquired the property in 1924. The Hecla Mining Company acquired a 5-year
option on the property in 1940, and the Zanetti Brothers also produced ore from
the Bird vein during WWII. In 1951, Hecla acquired another option on the
property, in association with Newmont Mining Company and the New Jersey
Zinc Company. Newmont surrendered its option in 1953 and Hecla and New
Jersey Zinc surrendered their options in December 1954 (IGS 1999).

Butte & Coeur d'Alene (Idaho Silver)
UpperSFSegOl 1926 35 NA Small producer
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Table 2.1-1 (Continued)
Mines in the Upper South Fork Watershed With Recorded Production

Segment
Production

Years
Ore

(tons) Mill
Tailings
(tons) Comments

Golconda
UpperSFSegOl

Gold Hunter
UpperSFSegOl

1926-1967 339,228

1901-1954 3,260,750

Golconda 274,299 The Golconda Lead Mines Company was incorporated in January 1927. The
company consolidated the properties of the Hector Mining Company and the
Mayflower Mining & Development Company. Prior to construction of the
Golconda Mill, ore for concentration were processed at the Hercules custom mill.
The mine was closed in March of 1930 due to low metals prices. The mine was
reopened sometime during the 1930s and continued to produce ore until its
closure in 1945 (Quivik 1999).

Gold
Hunter

3,065,496 The Gold Hunter was one of the first mines in the Coeur d' Alene mining district.
The mine was a regular producer during most of the 1 890s. Ore from the mine
was shipped to the mill by an aerial tramway. About 1900, the mine was
producing about 150 tons of ore per day. During the 1920s, the mine was leased
to others. The mine was closed in April 1949 (Quivik 1999),

Lucky Friday
UpperSFSegOl 1938-1990 5,674,668 Lucky

Friday,
Golconda

4,485,010 'J.F. Ingalls and others staked the original claims of the Lucky Friday Mine about
1900. The mine was operated by the Lucky Friday Mines Company from 1906 to
1912 and by the Lucky Friday Mining Company from 1914 to 1926. The mine
did not show much promise until 1938, when the mine was leased by John
Sekulic, Sekulic organized the Lucky Friday Silver-Lead Mines Company and
was able to generate sufficient financial backing for an ambitious development
plan. An important discovery of lead-silver ore was made and within three years
the mine was paying a dividend. In 1958, Hecla acquired a portion of the Lucky
Friday Mine. In 1961, the mine was reported to have reached a depth of 5,000
feet. It continues to operate during the present day (Quivik 1999).

10-6.012\CSM Unit UUpper Watershcds\UpiperSF\Tablc2,I-t,wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC.EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part2,CSMUnitl
Upper South Fork Watershed

Section 2.0
September 2001

Page 2-19

Table 2.1-1 (Continued)
Mines in the Upper South Fork Watershed With Recorded Production

Segment
Production

Years
Ore

(tons) Mill
Tailings
(tons) Comments

Morning
UpperSFSegOl 1895-1952 14,136,333 Morning 11,163,230 The Morning Mine was located some time before 1887. Charles Hussey

purchased the mine from its original locators during that year. In November
1891, the Morning Mining Company was formed to acquire the Morning Mine
and mill. Due to financial difficulties resulting from Hussey's ownership of the
mine, stockholders of the Morning Mining Company reorganized the company as
the Morning Mining & Milling Company. The mine and mill were being leased
by Thomas Greenough and Peter Larson by late 1895. By about the mid-1890s,
the mine had become one of the most important producers of the Coeur d'Alenes.
In 1897, Greenough and Larson purchased the mine, mill and associated
properties. By this time, the mine was producing about 500 tons of ore per day.
In 1905, the mine and mill were sold to the Federal Mining & Smelting Company.
In 1917, production at the mine had reached a rate of 1500 tons per day, some of
which had to be treated at the Mammoth Mill. Later mine output was returned to
1,000 tons per day when the Star Mining Company brought suit against Federal
for operating in Star ground. The mine experienced periods of reduced activity
during the 1930s due to the Great Depression. By the late 1930s, production had
returned to pre-Depression levels. The Federal Mining & Milling Company
merged with ASARCO in 1953. The Morning Mine was closed during October
of that year.____________________________________
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Table 2.1-1 (Continued)
Mines in the Upper South Fork Watershed With Recorded Production

Segment
Production

Years
Ore

(tons) Mill
Tailings
(tons) Comments

National • , : "; ; . . •, , . ; ' „ • ' • ^ ; ^ • . . ' . - - i - ' . , ' , . . - . . . .•_ ;(/••;. .';. '^M- •'. ; . > • . > ' • > . . . . ' ' • • ' •
UpperSFSegOl 1914-1922 170,008 National 164,316 An important discovery of copper ore was made a the National Mine (also

referred to as the National Copper Mine) in 1913, The discovery was significant
enough to justify the construction of a 500-ton flotation plant. In 1918, the
National property was the most important producer of copper in Shoshone
County. Production at the mine between 1 9 15 and 19 1 8 netted a profit of
$59,080. The mine and mill were also operated for several months in 1919. In
1923, the Independent Copper Mining & Milling Company and its successor the
Consolidated Independent Calumet Mining Company did some prospecting at the
mine. This arrangement continued until 1931 (IOS 1999).

Reindeer Queen
UpperSFSegOl 1910-1916 147 116 The Reindeer and Copper Queen mines were consolidated in 1913, thus forming

the Reindeer Queen Mining Company. Both mines had been extensively
developed by as early as 1909. By 1915, the mine consisted of approximately
7,000 feet of workings. Production records indicate that the mine made
shipments of copper ore in 1910 and 1916. The mine went idle for the next
several years until development work resumed in 1924. After 1928, the company
did only assessment work for the next several years and then remained idle
thereafter. In the early 1980s, the Anaconda Minerals Co. undertook a deep
"wildcat" exploration of the area. Anaconda drilled a 3,500-foot-deep hole at the
Reindeer Queen in 1984. This project was later terminated by Anaconda's parent
company ARCO (IGS 1999).
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Table 2.1-1 (Continued)
Mines in the Upper South Fork Watershed With Recorded Production

Segment
Production

Years
Ore

(tons! Mill
Tailings '
(tons)

,
Comments

Snowstorm
UpperSFSegOl

UpperSFCDRSe
Vindicator

1904-1943 826,580 Snowstorm 706,612 The Snowstorm Mine was producing by 1901. During that year, the mine became
the first in the Coeur d'Alenes to ship copper. The ore was shipped to the
Tacoma smelter. During the winter of 1904/1905, the mine was shipping as much
as 1 60 tons of first class copper ore per day. J.H. Howard & Company was
leasing the upper workings of the mine at this time. Thomas Greenough, one of
the owners of the Morning Mining Company, purchased the Snowstorm in mid
1905. J.H. Howard & Company continued to lease the upper workings of the
mine while Greenough concentrated on developing the lower workings. The
mine produced as much as 500 tons per day of smelting ore in 1909. The mine
was closed in 1917 (Quivik 1999).

gOl
1922-1938 28 NA Small producer

Notes: Blank cells indicate that there was most likely no mill located on site, and ores were probably shipped elsewhere for milling. No records were found
identifying the mill to which the ores were shipped. Estimated tailings produced by each mine were not necessarily disposed of within the reach where the ores
were mined.

Source: Stratus 1999, unless otherwise noted.
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Table 2.1-2
Mills With Documented Operations in the Upper South Fork Watershed

Segment
Operating

Years Ownership Comments
Alice
UpperSFCDRSegOl 1909-1913 Alice Mining

Company
The Alice Mining Company reported a rich strike of galena at the Alice Mine in 1908. Prior to
that, the mine shipped several small amounts of ore, some of which was milled at the Mammoth
Mill. With the 1908 galena strike, the company decided to construct a mill. Equipment for the
mill was purchased from the Formosa Mill, which operated for a short time on Canyon Creek,
The mill was operating by late 1909 and was closed by July 1910. The mill ran briefly for a
period between 1912 and 1913 and was then apparently closed (Quivik 1999),

(iolconda
UpperSFCDRSegOl 1928-1959 Golconda Lead

Mines Company
The Golconda Mill was built in 1928 by the newly incorporated Golconda Lead Mines Company.
The mill was located on the north bank of the South Fork, below the mouth of Trowbridge Gulch.
The mill used selective flotation to treat up to 200 tons of ore per day. Prior to the mills'
construction, mine ores had been treated at the Hercules custom mill. In 1929 the mill treated
65,600 tons of ore. Zinc concentrates from the mill were sent to the Anaconda smelter and lead
concentrates were sent to East Helena, The mill and mine were closed in March of 1930 due to
falling metals prices caused by the Great Depression. The mill apparently reopened during the
1930s and began to serve as a custom mill treating tailings and dump material from the Interstate-
Callahan and Amazon-Manhattan properties as well as tailings from Canyon Creek. The mill also
continued to treat ore of the Golconda Mine. The capacity of the mill had been increased to 250
tons per day about this time. During the 1940s, the mill was used to treat ore from the Sunshine,
Sunset, Lucky Friday and several other mines as well as ore from the Golconda. After closure of
the Golconda Mine in 1945, the mill continued to treat ores of other mines and tailings until it was
closed in 1959, after construction of the Lucky Friday Mill (Quivik 1999)._______________
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Table 2.1-2 (Continued)
Mills With Documented Operations in the Upper South Fork Watershed

Segment
Operating

Years Ownership Comments
Gold Hunter
UpperSFCDRSegOl 1889-1949 Gold Hunter

Company
Construction of the original Gold Hunter Mill was begun in the fall of 1888. The mill was located
at the mouth of Hunter Gulch, about a half mile upstream of Mullan. The mill was designed for a
capacity of 150 tons per day. Operation of the mill began the following spring. Ore was shipped
to the mill via an aerial tramway from the mine. The mill was destroyed by fire during the
summer of 1897. Construction of a new mill was begun late in 1899. The mill began operation in
the spring of 1900. At that time, the mill capacity was 300 tons per day, although the mill
typically operated at a rate of about 150 tons per day. By 1912, the capacity of the mill had been
increased to 400 tons per day. In 1914, the Gold Hunter Company began experimenting with
flotation processes at the mill. A Callow flotation plant was installed during November of that
year. During the mid 1920s a tailings impoundment was constructed to settle coarse tailings from
the mill waste. Finer slimes continued to be dumped in the river. Also about this time, the mill
capacity was increased to 500 tons per day. In addition to treating Gold Hunter ore, the mill was
also being used for reprocessing of historical tailings waste. The mill was used to treat ore of the
Atlas mine beginning in 1930. Later the mill was inactive for some time before it was reopened by
lessees in 1935. The mill continued to be operated by lessees through most of the 1940s. The mill
was finally closed in October 1949 (Quivik 1999).

Lucky Friday
UpperSFCDRSegOl 1960-

present day
Lucky Friday
Silver-Lead Mines
Company

The Lucky Friday Mill was built near the portal of the Lucky Friday Mine in 1959. The 350-ton
per day mill was operating by February 1960, and capacity was quickly expanded to 700 tons per
day. The mill was designed with both lead and zinc circuits, resulting in a cleaner lead
concentrate. The mill was reported to be operational in 1999 (Ouivik, 1999).
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Table 2.1-2 (Continued)
Mills With Documented Operations in the Upper South Fork Watershed

Segment
Operating

Years Ownership Comments
UpperSFCDRSegOl 1914-1920 National Copper

Mining Company
The National Copper Mining Company began construction of a 500-ton mill at the mouth of
Deadman Gulch in 1913. Construction of the mill was spurred by an important discovery of
copper ore made in the mine. The new mill began operation in April 1914. The mill is said to
have been the first copper concentrator to use the Callow pneumatic flotation process. The mill
was closed after two months of operation due to a lack of processing ore from the mine. It was
reopened in 1915 and operated intermittently until being closed in April 1920. The mill was
disassembled soon after (Quivik 1999).

Morning
UpperSFCDRSegOl Approxi-

mately
1889-1891
1891-1956

Charles Hussey,
Morning Mining
Company, Federal
Mining & Smelting
Company,
ASARCO

Charles Hussey began construction of the original Morning Mill in 1889. The mill was fed ore by
an aerial tramway from the mine and water was supplied by the South Fork via a flume. The mine
and mill were acquired by the newly formed Morning Mining Company in November 1891, The
Morning Mining Company built a new mill downstream of Hussey's mill in an area that was
apparently better situated. The new mill did not operate on a regular basis until about 1895. The
mill was leased to the Longmaids and later to Thomas Greenough and Peter Larson, who later
purchased the mine and mill in 1897. About this time, the mill was shipping about 2,500 tons of
concentrates per month and treating about 500 tons of ore per day. The mill was destroyed by fire
in 1898. A new mill with a capacity of 700 tons per day was operating by August of the same
year. By 1905, when the mine and mill were purchased by the Federal Mining & Smelting
Company, mill capacity had been increased to 1,000 tons per day. The mill became one of the first
in the Coeur d'Alenes to experiment with flotation. The mill continued to operate at a rate of
1,000 tons per day until 1921. By 1924, all concentration was being done by selective flotation.
Capacity of the mill was 1,200 tons per day. The mill experienced reduced operation during the
Great Depression,....During WWII the mill was also used to process ore of the ..Frisco Mine,_____
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Table 2.1-2 (Continued)
Mills With Documented Operations in the Upper South Fork Watershed

Segment
UpperSFCDRSegOl
(Continued)

Operating
Years

Approxi-
mately
1889-1891
1891-1956

.". Ownership
Charles Hussey,
Morning Mining
Company, Federal
Mining & Smelting
Company,
ASARCO

.••'• •• • ••• / - ! ' . - ' ' -• •.; .>• -V. J ' ' - Comments <M- ; .••.••'> ^.-. ^-: ;• ,.-V- •'• '••• ' " .• • r-
Operations slowly reduced through the remainder of the 1940s and early 1950s. The mill was
apparently closed by ASARCO shortly after the closure of the Frisco Mine in 1956. The mill
burned in 1957 and was later dismantled in 1960 (Quivik 1999). The mill was never rebuilt and
the Morning Property was leased to Hecla in 1962 (Bull 1999).

Snowstorm . • ; . ' ::',. ;^-~V : . ;.' ' . . . " , • -" " v . " ' '. ^lr-'-\ .:' .' -':. '.> . '••":..•'••• ' r - ' -V- - ' '<]*••• ;-^'":r'i':.V" 'i[^'^'^^;?^'^-'-':C^y^-^'-,\.>l ' ' •'. . /.
UpperSFCDRSegOl 1905-1907

1912-1917
J.H. Howard &
Company

This first mill associated with the Snowstorm Mine was built about 1904 by J.H. Howard &
Company, which was leasing the upper workings of the mine at this time. The leaching plant
began operation in 1905 but did not begin operating on a regular basis until 1907. Capacity of the
leaching plant was 200 tons per day. It was closed later the same year due to an accident and
falling copper prices. In 1912, a new 100-ton mill began to treat ore using conventional gravity
concentration. The mill capacity was increased to 200 tons per day later in the same year. The
mill operated at full capacity through 1913 and for the first nine months of 1914. The mill
operated for a short time in 1917 before it was ultimately closed (Quivik 1999).

Northern Idaho Metals Tailings Retreating : ! ; ; .
UpperSFCDRSegOl 1917-

unknown
Northern Idaho
Metals Company

In the late 1910s, C.L. Hewitt managed the Northern Idaho Metals Company which had a tailings
re-treating operation on the South Fork roughly midway between Mullan and Wallace. The
Northern Idaho Metals Company established a settling pond near it plant, and in the summer 1917,
impounded about 10,000 tons of tailings from the river. The material collected assayed about 5.5
percent lead, 5.5 percent zinc, and 2 oz. silver per ton. The Northern Idaho Metals Company had a
flotation plant capable of treating about 90 tons of tailings per day, producing both a lead
concentrate and a lead-zinc concentrate. In 1917, Northern Idaho Metals shipped concentrates
worth $40,000. It is not known how long its tailings re-treating plant operated (Quivik 1999).
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Table 2.2-1
Summary of Aquifer Parameters of the Smelterville Flats-Bunker Hill Upper Aquifer

Hydrostratigraphic
Unit

t Upper Aquifer

Horizontal
Hydraulic

Conductivity
(ft/day)

500- 10,790

Vertical
Hydraulic

Conductivity
(ft/day)

0.0025*

Transmissivity
2

(ft/day)

10,002-216,852

Storativity
(unitiess)

0.0015-0.09

Effective
Porosity

23.6-29.0

*Based on one test conducted on a sample of upper aquifer alluvium from borehole GR-26U at 13.5 feet below
ground surface. No units given in original source document.

Source: MFC (1992)
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Table 2.3.1-1
Summary of Discharge Data From Project Database

Segment UpperSFCDRSegOl

:-r~?- Segment"'- '••';;.
•'..•':• •• Name • '.- •

UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl
UpperSFCDRSegOl

Site
Location
SF 10
SF 201
SF 202
SF 203
SF 204
SF 205
SF 206
SF 207
SF 208
SF 209
SF 210
SF 211
SF 212
SF 213
SF 214
SF 215
SF 216
SF 217
SF 218
SF 219
SF 220
SF 221
SF 222
SF 223
SF 224
SF 225
SF 226
SF 227
SF 228
SF 229
SF 230
SF 231
SF 275
SF 316
SF 317
SF 318
SF 319
SF 320
SF 321
SF 650

Measured ?; 7

• ' :%;-.• ̂  ;--:;-
MFC
URS
URS, USQS
URS
URS
IDEQ, MFC, URS, USGS
URS
URS
MFG, URS, USGS
URS
URS
URS
URS
URS
URS
MFG, URS
URS
URS
URS
URS
IDEQ, MFG, URS, USGS
URS
URS
URS
URS
URS
URS
MFG, URS, USGS
IDEQ, MFG, URS, USGS
URS
URS
URS
URS
URS
URS
URS
URS
URS
URS
USGS

No. of
Readings

1
2
3
2
2

48
2
2
19
2
2
2
2
2
2
4
1
2
2
2

48
2
2
2
2
2
2
5
60
2
2
1
1
1
1
1
1
1
1
1

Beginning
Date

10/03/91
1 1/1 1/97
1 1/1 1/97
11/10/97
11/10/97
05/16/91
11/10/97
11/10/97
05/16/91
11/10/97
11/10/97
1 1/09/97
1 1/09/97
11/10/97
1 1/09/97
05/15/91
1 1/09/97
1 1/09/97
1 1/09/97
11/08/97
05/15/91
1 1/08/97
11/08/97
1 1/08/97
1 1/08/97
1 1/07/97
11/07/97
05/15/91
05/16/91
1 1/07/97
1 1/06/97
11/06/97
05/07/98
05/08/98
05/07/98
05/07/98
05/07/98
05/07/98
05/07/98
05/24/99

Ending
Date

10/03/91
05/09/98
05/22/99
05/05/98
05/09/98
05/22/99
05/08/98
05/08/98
08/31/99
05/08/98
05/08/98
05/08/98
05/08/98
05/08/98
05/1 1/98
05/10/98
1 1/09/97
05/08/98
05/08/98
05/06/98
05/10/98
05/06/98
05/06/98
05/06/98
05/06/98
05/05/98
05/05/98
05/24/99
12/31/99
05/05/98
05/05/98
1 1/06/97
05/07/98
05/08/98
05/07/98
05/07/98
05/07/98
05/07/98
05/07/98
05/24/99

Minimum
Discharge

24.1
6.11
6.41

0
0.533
1.36
1.09

0.936
5

1,25
7.34

0.134
0.337
0.0152

4.98
17.8
2.24

0
0.14
0.285
16.45
2.81
1.55
1.47

0.204
1.29

I
26.6
22.25
0.477
0.497
0.067
8.01

0.0068
0.141
8.88
3.9

0.00675
2.42
466

Maximum
Discharge

24.1
7.14
66.8

0
6.51
146

4.33
7.3
366
27.2
80.7

0.914
22.9
0.027

81
428
2.24

0
0.401
0.4
432
46.8
30.6
7.89

3
41.4
1.2

466
859
0.6
12.3

0.067
8.01

0.0068
0.141
8.88
3.9

0.00675
2.42
466

Units
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
cfs
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Table 2,3.2-1
Estimated Recurrence Intervals, Upper South Fork

Recurrence Interval (Years)

10

50

too
500

Flood Insurance Study
Above Canyon Creek

Estimated Peak Flow (c&)

2,190

3,475

4,535

6,695

Note:
cfs - cubic feet per second
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Table 2.3.2-2
Precipitation Summary and Discharge Comparison for Water Year 1999,

Wallace Woodland Park, Idaho
NOAA Cooperative Station 109498

Climate Indicators
Total Precipitaiton (in.)
Total Snowfall (in.)
Average Precipitation for
Period of Record (in.)
Average Snowfall for
Period of Record (in.)
Mean Monthly Discharge (cfs)
(Upper South Fork Near Mullan)
Estimated Mean Monthly Discharge (cfs)
(Upper South Fork at Wallace)

, • ' . ' - , . , . , - • . . . . v . - ' ; . v - • • - . • • . ' . - • • . • . . • ; MonthiyT^ls^'wi^
": del-" |' liov

1.2
0.0
2.9

0.5

10.1

29.3

9.7
6.3
4.9

8.3

14.7

45.4

Dec
6.9
8.7
5.2

22.6

17.6

68.5

Jan | Feb | Mar
4.7
18.9
5.0

24.0

18.9

78.6

6.9
26.4
3.9

15.0

16.1

65.5

3.5
21.3
3.4

10.5

34.9

151.1

Apr
0.7
0.6
2.8

2.5

68.4

213.7

•<Mg.-:
0.9
0.0
2.7

0.3

137.4

412.7

,:*.JUB K
1.8
0.0
2.6

0.0

146.5

453.5

.v*Jiiri
0.2
0.0
1.3

0.0

51.7

137.5

:*An|«<r
3.0
0.0
1.4

0.0

20.8

55.9

*&&•••
0.3
0.0
1.9

0.0

14.3

38.3

Annual
LJTotai-.-

39.8
82.2
37.7

83.7

45.9

145.8

Note:
cfs - cubic feet per second
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3.0 SEDIMENT TRANSPORT PROCESSES

The physical processes of rain falling on soil, runoff from snowmelt or precipitation, channel
bank and bed erosion, or mass movements incorporates sediment into streams of water. Water in
streams transports, deposits, and sorts the delivered sediment based on the stream energy,
discharge, and size and quantity of sediment.

Sediment transport by streams is a natural process; however, human activities such as mining,
logging, road building, urbanization, or land clearing can significantly increase the rate at which
sediment transport occurs. For instance, land clearing provides exposed soil and rock that may
be subject to erosion. Further, this disturbance may decrease the amount of water storage in the
soil, increasing runoff rates and providing additional surface water and energy for sediment
transport.

The rate at which sediment passes through a cross section of a stream system is referred to as the
sediment yield. For purposes of this report, sediment yield will be referred to in units of tons per
square mile per year. This annual sediment yield may be broken down into components that
describe the method of transport, suspended load and bed load. Suspended load consists of
particles small and light enough to be carried downstream in suspension by shear and eddy forces
in the water column. Bed load consists of larger and heavier particles that move downstream by
rolling sliding or hopping on the channel bed (Dunne and Leopold 1978).

All sediment motion downstream is dictated by the shear and gravitational forces acting at a
given time and place within the channel. For sediment transport purposes, gravitational forces
are essentially constant. Shear forces, however are dynamic through space and time and are
dependent upon the location, depth of water, and slope of the water surface. Sediment transport
occurs at even the smallest of stream channel discharge but the majority of movement occurs
during moderate to high discharge when shear forces are greatest (Leopold et. al 1992).

Sediment derived in the Upper South Fork of the Coeur d'Alene River is transported through the
system and into the South Fork. Sediment sources in the Upper South Fork are mining waste,
rock debris situated adjacent to channels, mobilization of channel bed sediment, bank erosion,
and sediment derived from road drainage. In this discussion, the available information, analyses,
and likely sediment sources are identified.
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3.1 AVAILABLE INFORMATION

Sediment transport data are not available for the Upper South Fork. One year of sediment
transport gaging data is available for Canyon and Ninemile Creeks, drainages of similar size that
are located near the Upper South Fork, In addition, the Upper South Fork has similar topography
and land use practices as Canyon and Ninemile Creeks. Therefore, the sediment data from
Canyon and Ninemiie Creeks may be used to provide useful insight into the likely magnitude of
sediment transport from the Upper South Fork.

In addition to the sediment gaging data for Canyon and Ninemile Creeks, historical and current
aerial photographs are available. For the Upper South Fork, 1998 photographs by URS Greiner,
Inc. (URSG and CH2M HILL 1999), 1991 photographs by U.S. Department of Agriculture
(USDA) (USDA 1991), and 1984 photographs by USDA (USDA 1984) were reviewed.

3.2 ANALYSES

3.2.1 USGS Sediment Gaging Data

Because no sediment transport data were collected for the Upper South Fork, estimates of
sediment transport for 1999 were made using the sediment transport analysis from Canyon and
Ninemile Creeks. The USGS sediment transport data for Canyon and Ninemile Creeks were
analyzed in general accordance with the Army Corps of Engineers Engineering Manual EM
1110-2-4000. These analyses are presented in the Canyon and Ninemile reports.

These analyses produced annual sediment yields for Canyon and Ninemile Creeks for three size
classes of particles, fines, sand, and bedload, expressed as tons per square mile of drainage area.
As land use in these watersheds is similar to the land use in the Upper South Fork, these
sediment yields were used to estimate sediment yield in the Upper South Fork. The sediment
yield per drainage area was averaged for each size class and applied to the Upper South Fork to
estimate an annual sediment yield. The results are presented hi Table 3.2-1.

This simplistic analysis only provides guidance to approximate quantities of sediment
transported by the Upper South Fork in water year 1999 based on the watershed size and
estimates of sediment transport from watersheds with similar land use. Sediment yields can vary
significantly from year to year and basin to basin based on hydrologic conditions, sediment
inputs, changing land use, and other conditions. There have been remedial actions in both
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Canyon and Ninemile Creeks that may alter sediment transport. The sediment yields developed
after the Upper South Fork watershed should be considered as very general estimates.

3.2.2 Channel Classification

Channel classifications may provide a level of understanding and description of a channel's
behavior. Some channel classification systems require fieldwork and in depth study while others
only require topographic map and aerial photograph interpretation. The level of information
provided by a classification based solely on topographic map and aerial photograph interpretation
is limited but does provide a basic framework for channel processes and conditions. Channel
classifications, slopes, and profiles are shown in Figure 3.2-1 through 3.2-3.

Rosgen (Rosgen and Silvey 1996) proposed a classification that delineates channel types based
on plan-view morphology, cross-section morphology, channel sinuosity, channel slope, and bed
features to provide a broad level delineation. Aerial photograph and topographic map
interpretation can be used for this type of classification, Level 1. The Rosgen methodology
builds from this broad classification when combined with more detailed information. The
Rosgen Level 1 classification was used for this study to identify broad reach-level channel
morphologies.

Additional information on stream channel classifications available from the Idaho Division of
Environmental Quality's Beneficial Use Reconnaissance Project (IDEQ/BURP) was also
reviewed. IDEQ/BURP information is based on field surveys and offer greater resolution, for
the limited areas surveyed, than available topographic maps and aerial photographs.
IDEQ/BURP channel classifications are shown in Figure 3.2-1.

Electronic USGS 7 Vi minute quadrangle maps containing three-dimensional topographic data
were analyzed using AutoCAD Land development software. Plots of channel profile and slope
were produced for the Upper South Fork Watershed (Figure 3.2-3). In general, the divisions
between segments were established based on changes in channel type or other morphologic
feature, as such, each segment contains one or two channel types. However, the Upper South
Fork watershed was only divided into one segment, as a result the Upper South Fork contains
several channel types. The channel type was determined based on channel slope and observation
of aerial photographs from 1998.

Channel stationing was established from the confluence of the Upper South Fork with Canyon
Creek as 100-foot stations upstream from the confluence for ease of locating specific features.
This stationing is indicated on Figures 3.2-1 through 3.2-3. This stationing is approximate and is
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intended for general locating of discussed areas, more detailed stationing and survey should be
used for precise locating, and project construction.

In the Upper South Fork Watershed, four Rosgen stream types occur, "Aa+", "A", "B", and "C".
The following paragraphs briefly summarize these four types of channel and the mapping effort
of channel classification.

"Aa+" streams are very steep, greater than 10 percent, well entrenched, and laterally confined.
Sediment supply is often high due to the high energy, steep channel slopes and narrow channel
cross sections. Bedforms associated with this channel type include waterfalls, cascades, and
step-pools. Debris flows often initiate in "Aa+" type channels. Structural control from joints,
faults, or bedding may influence the locations of " Aa+" type channels.

"A" stream types are similar to "Aa+" in that similar bedforms and channel characteristics are
common to both types; however, "A" stream types have slopes which range from 4 to 10 percent.
Generally, "A" stream types have high sediment transport potential with little in channel
sediment storage capacity due to the channel slope. Large woody debris can play a major role in
the bedform and channel stability in "A" type streams.

"B" stream types are moderately steep to gently sloped channels, 2 to 4 percent. Faults, joints,
contacts often influence "B" type channels by restricting the development of wide fioodplains.
*• iream erosion rates, aggregation and degradation rates are generally low. Lateral movement of

" type channels is typically low. Rapids and scour pools are typical bed forms in type "B"
ineis.

(_ ' stream types generally are located in valleys constructed from alluvial deposition, with
well-developed floodplains with slopes generally less than 2 percent. Primary morphologic
features of the "C" stream type are the sinuous low relief channel, and the well-developed
floodplain built of sediment derived from the river. Lateral migration, aggregation and
degradation rates in "C" type channels are dependent on the stability of the banks, discharge and
sediment supply from upstream. "C" type channels may be significantly altered by changes in
bank stability, discharge, or sediment supply.

The channel types within the Upper South Fork are identified on the topographic maps, Figures
3.2-1 and 3.2-2, The steep channels at the headwaters of the Upper South Fork contain "Aa+"
channel types. These steep channels grade through type "A" and "B" channels to "C" channels at
approximately station 627+00. The remainder of the Upper South Fork, from station 0+00 to
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627+00, contains type "C" channels. However, based on aerial photograph interpretation, much
of the channel is constrained in position by roads and dikes making lateral migration unlikely.

IDEQ developed a Rosgen classification for a 120-meter reach of the Upper South Fork,
approximately 0.5 miles west of Shoshone Park under the BURP project (see Figures 3.2-1 and
3.2-3). This reach was selected to be representative of general conditions in that area of the
watershed. This reach was classified as Rosgen type B in the BURP study (IDEQ 1998, 1999).
The differences between the classifications are likely due to differences in the methods used to
classify the channel. The classification presented in this study is based on maps, elevation
profiles derived using a GIS-based analysis, and aerial photographs. The BURP study relied
primarily on field observations and channel measurements. Both classifications are preliminary
in nature and are presented here for baseline characterization purposes only. They are not
intended for use in the design phase of remediation planning. Detailed, site-specific hydrologic
studies may be needed to guide actual remedial design development.

3.2.3 Channel Descriptions

The 1998 set of aerial photographs by URS Greiner, Inc. (URSG) and CH2M HILL, the 1991
and 1984 set by USD A, and the topographic maps and profiles presented in Figures 3.2-1 and
3.2-2 were reviewed to further describe the Upper South Fork. This review and interpretation
focused on morphologic features indicating stream instability, channel migration, channel
aggregation or degradation and other features that may contribute sediment to the system. These
features are mapped on Figures 3.2-1 and 3.2-2. The following paragraphs provide further
description.

The Upper South Fork contains one segment, UpperSFCDRSegOl. It has approximately 70,000
feet, or 13.3 miles, of channel as indicated on Figure 3.2-1. Channel slope varies from less than
1 percent at the downstream portions to over 15 percent at the headwaters.

From station 0+00 to 57+00, the channel slope is 0.5 to 1 percent and the channel appears to be
channelized and confined in position by 1-90 and secondary road embankments. The total valley
width is approximately 200 feet. The channel is in the same general location in the 1991 and
1984 photographs. Vegetation is sparse on the channel banks. An exposed cut in the hillslope in
the north valley wall from approximate station 8+00 to 15+00 is apparent in all three years of
photographs reviewed. Because the channel is constrained and few sediment sources exist within
this reach, the only likely sediment sources are channel bed remobilization, minor bank erosion,
and runoff from the 1-90 embankment.
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The Upper South Fork from station 57+00 to 95+00 has a channel slope of 1 to 2 percent and is
constrained in location by embankments from 1-90 and secondary roads. The banks are
moderately vegetated with conifers. The photos reviewed indicate the channel has been in the
same general location since 1984. An exposed cut in the north valley wall above the channel
exists from approximately station 88+00 to 93+00. As hi the lower reaches, the only likely
sediment sources in this reach are channel bed remobilization, minor bank erosion, and runoff
from the 1-90 embankment.

From station 95+00 to 125+00, the channel alignment moves away from the roadway
embankments; however, the channel still appears channelized and constrained. Through this
reach, the channel flows adjacent to the Mary D Claim workings, Golconda Tailing and
Golconda Mine and Millsite with exposed sediment surrounding these areas. Vegetation on the
channel banks has become larger and better established since the 1984 and 1991 photographs
were taken. Because the channel appears to be constrained, lateral migration is unlikely; as such,
likely sediment sources in this reach are remobilization of channel bed material and minor bank
erosion. Sediment could be contributed from the mine and mine workings if surface water
drainage from these deposits flows into the Upper South Fork; however, from review of the
photographs, no channels are obvious.

The Upper South Fork from station 125+00 to 150+00 has a slope of approximately 1 percent
and is constrained to a valley approximately 400 feet wide, A high floodplain is situated
between the channel and 1-90 embankment. The channel has been in the same general location
since 1984 based on the photographs reviewed. Vegetation along the channel banks has become
better established through tune. Sediment sources in this reach are likely channel bed
remobilization and minor bank erosion with some potential for erosion into the floodplain
deposits between the channel and 1-90.

From station 150+00 to 282+00, the Upper South Fork is confined in its location by steep
hillslopes, and the 1-90 and other roadway embankments. Some areas of channel bank are
moderately well vegetated with conifers while other areas have no vegetation apparent. Due to
the confined nature of this reach, likely sediment sources are remobilization of channel bed
material and minor bank erosion.

The Upper South Fork from station 282+00 to 400+00 flows through the town of Mullan with a
slope of approximately 1 percent. The channel location appears to be in the same location in the
1984 and 1991 photographs. The alignment of the channel is situated adjacent to the mill, mine,
and tailings dams from the Lucky Friday Mine among others; however, surface drainage is not
visible in the photographs reviewed. Likely sediment sources in this reach are remobiiization of
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channel bed material and minor bank erosion. Sediment from the exposed areas around the
mines, mills, and tailings dams could also enter the Upper South Fork, if surface water drainage
from these sites flows into the Upper South Fork.

From station 400+00 to 447+00, the channel slope appears to increase from 1 to 5 percent. Well
vegetated channel banks obscure the channel from direct observation in the photographs
reviewed. It appears the channel is constrained in location by embankments from secondary
roadways. Likely sediment sources in this reach include minor bank erosion and channel bed
remobilization.

The Upper South Fork from station 447+00 to 475+00 is confined in location by road
embankments and a Lucky Friday Tailings Pond, with a slope of approximately 1 percent. The
banks of the channel are moderately well vegetated. The channel location has been in the same
location in the photographs from 1984, 1991, and 1998. Sediment sources in this reach include
minor bank erosion and channel bed remobilization. If surface water drainage from the tailings
pond is connected to the Upper South Fork, it also may be a sediment source; however, evidence
of a connection was not observed in the photographs reviewed.

From station 475+00 to 600+00, the end of photographic coverage, the channel meanders
through a valley typically 700 feet wide. Few anthropogenic constraints such as roads exist in
this reach of channel. Moderate to heavy vegetation obscures the channel from view over much
of this reach. The channel location appears to be in the same general location in the 1984, 1991
and 1998 photographs. Likely sediment sources include minor bank erosion and channel bed
remobilization with possible migration of channel location.

3.3 SUMMARY

Based on the information discussed above, approximately 2,400 tons, or about 48 tons per square
mile, is estimated to have been transported from the Upper South Fork to the South Fork in 1999.
This estimate may be high or may be low, as no sediment transport data are available. Sediment
yields vary year to year based on sediment input, hydrologic condition, land use and other
factors. Nevertheless, whatever sediment is generated in the Upper South Fork is transported
downstream to the South Fork Watershed. Based on interpretation of aerial photographs from
1984, 1991, and 1998, few point sources for sediment supply to the Upper South Fork exist.
Sampling location and source areas are shown in figures in Section 4.1. Lateral migration of the
Upper South Fork appears to be unlikely throughout its length based on photographic review.
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Channelization and embankments provide a stable location for the channel; however, little
variability exists in such channels.

These observations were based on a limited review of the available data, photographs, and
topographic maps at the time of review. Not all potential sediment sources were identified as
potential sediment sources literally cover the entire watershed. Primary sources were identified
based on review of the available information.
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Table 3.2-1
Estimated Total Sediment Transport Upper South Fork

Fines
Sand
Bedload
Total

Estimated
Sediment Yield
Ninemile Creek

(Tons/Year/
Square Mile)

14
11
10
34

Estimated
Sediment Yield
Canyon Creek
(Tons/Year/
Square Mile)

37
23
2
62

Average
Sediment Yield

Ninemile and Canyon
(Tons/Year/
Square Mile)

25
17
6
48

Estimated
Sediment Yield

Upper South Fork
(Tons/Year)

1,273
840
300

2,413
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4.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination and mass loading in the Upper South Fork watershed are
discussed in this section. Section 4.1 describes chemical concentrations found in environmental
media, including horizontal and vertical extent. For each watershed segment, the discussion
includes remedial investigation data chemical analysis results; comparison of chemical results to
selected screening levels (Part 1, Section 5.1); and focused analysis of identified source areas. In
Section 4,2, preliminary estimates of mass loading are presented^

4.1 NATURE AND EXTENT

The nature and extent of the ten metals of potential concern identified in Part 1, Section 5.1
(antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) in surface
soil, subsurface soil, sediment, groundwater and surface water are discussed in this section.
Locations with metals detected in any matrix at concentrations 1 times (Ix), 10 times (lOx) and
100 times (lOOx) the screening level were identified and presented in the following data
summary tables. The magnitudes of exceedance (lOx and lOOx) were arbitrarily selected to
delineate exceedance areas of contamination. Metals identified in this evaluation are further
evaluated in either the human health or ecological risk assessments (under separate cover).

Historical and recent investigations at areas within the study area are listed and summarized in
Part 1, Section 4. Data source references are included as Attachment 1. Chemical data collected
in the Upper South Fork and used in this evaluation are summarized and included as
Attachment 2. Data summary tables include sampling location, data source reference, collection
date, depth, and reported concentration. Screening level exceedances are highlighted. Sampling
locations are shown on Figures 4.1-1 through 4.1-4.

The nature and extent of contamination were evaluated by screening chemical results against
applicable risk-based screening criteria and available background concentrations. Screening
levels are used in this analysis to identify source areas and media (e.g., soil, sediment,
groundwater, and surface water) of concern that will be evaluated in the feasibility study (FS).

Statistical summaries for each metal in surface soil, subsurface soil, sediment, groundwater, and
surface water are included as Attachment 3 and discussed in the subsections below. The
summaries include the number of samples analyzed; the number of detections; the minimum and
maximum detected concentrations; the average and coefficient of variation; and the screening
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level (SL) to which the detected concentration is compared. Proposed screening levels were
compiled from available federal numeric criteria (e.g., National Ambient Water Quality Criteria),
regional preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional baseline or
background studies for soil, sediment, and surface water, and other guidance documents (e.g.,
National Oceanographic and Atmospheric Administration freshwater sediment screening values).
The screening level selection process is discussed hi detail in Part 1, Section 5.1.

Source areas within the Upper South Fork are presented in Table 4.1-1. These sites are based
source areas initially identified by the BLM (1999) and further refined by CH2M HILL and URS
during the RI/FS process. The table includes source area names, source ID, source area acres,
description, number of samples by matrix type, and metals exceeding Ix, lOx, and lOOx the
screening levels hi surface soil, subsurface soil, sediment, groundwater, and surface water.

It should be noted that the number of samples identified for each source area was determined
using the project Geographical Information System. Only sampling locations located within a
source area polygon (shown on Figures 4.1-1 through 4.1-4) are included in Table 4.1-1;
therefore, there may be samples collected from source areas and listed in the data summary tables
hi Attachment 2 that are not accounted for in Table 4.1 -1.

The following sections present segment-specific sampling efforts and results according to matrix
type. Given the extensive geographic range of the Coeur d'Alene Basin, sampling efforts were
focused on areas of potential concern; therefore, more samples were collected from known
mining-impacted areas near the creek, than from other areas within the watershed.

4.1.1 Segment UpperSFCDRSegGl

4.1.1.1 Surface Soil

Thirty-five surface soil samples were collected in segment UpperSFCDRSegOl from a depth of 0
to 0.5 feet and analyzed for total metals. Antimony, arsenic, cadmium, copper, lead, and zinc
were detected at multiple sampling locations at concentrations greater than lOx the screening
levels. Antimony, arsenic, lead and zinc were also detected at concentrations greater than 1 OOx
the screening levels.

4.1.1.2 Subsurface Soil

Fifteen subsurface soil samples were collected and analyzed for total metals. An additional 30
subsurface samples were analyzed for lead. Antimony, arsenic, cadmium, lead and zinc were
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detected at concentrations greater than lOx the screening levels at several locations. Arsenic,
lead and zinc were also detected at concentrations greater than lOOx the screening levels at
multiple locations.

4.1.1.3 Sediment

Nineteen sediment samples were collected and analyzed for total metals. Antimony, arsenic,
cadmium, lead, manganese, mercury, silver, and zinc were detected at one to many sampling
locations at concentrations that exceeded lOx the screening levels. Lead and mercury were also
detected in sediment samples at concentrations that exceeded lOOx the screening levels.

4.1.1.4 Surface Water

Four hundred and thirty-three surface water samples for total metals and three hundred and
sixteen surface water samples for dissolved metals were collected and analyzed in Upper
SFCDRSegOl. Results for total metals showed concentrations for cadmium, copper, lead,
manganese, and zinc at one to many sampling locations that exceeded lOx the screening levels,
with concentrations of cadmium and zinc that exceeded lOOx the screening levels. Results for
dissolved metals also showed numerous samples with concentrations of antimony, cadmium,
copper, lead, manganese and zinc that exceeded lOx the screening levels, along with
concentrations of cadmium, copper, lead, manganese, and zinc that exceeded lOOx the screening
levels at least one location. Lead, manganese, and zinc were the metals detected most frequently
above screening levels in surface water.

4.1.1.5 Identified Source Areas

Chemical data for surface soil, subsurface soil, sediment, groundwater, and surface water were
reviewed together to identify source areas within segment UpperSFCDRSegOl that may be
significant contributors of metals to the Upper South Fork. Summary source area data are
presented in Table 4.1-1.

Twenty-two of 309 source areas in this segment were sampled. Cadmium, copper, lead,
manganese, and zinc were detected at concentrations greater than lOx the screening levels-at
many locations in this segment. Surface water collected from the South Fork Coeur d'Alene
River Impacted Floodplain showed concentrations of dissolved antimony and lead, along with
numerous concentrations of zinc that exceeded lOOx and lOx the screening levels. Sediment
samples also collected from the South Fork Coeur d'Alene River Impacted Floodplain showed
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concentrations of cadmium, lead, manganese, mercury, and zinc that exceeded lOx the screening
levels.

4.L1.6 Major Source Areas

Based on a cumulative assessment of chemical data for surface soil, subsurface soil, sediment,
ground water, and surface water (URS 2000, Appendix G), major source areas of concern were
identified. The technical memorandum identified discrete mine/mill sites and tailings
impoundments. Evaluation of potential source areas conducted for this RI/FS resulted in
addition of floodplain reaches and other specific source areas. The six major source areas
identified in segment UpperSFCDRSegOl include:

• Grouse Gulch Mines (Star 1200 Level and West Star Mine)
• Morning No. 6 Mine and Mill
• Golconda Mine and Mill
• Upper South Fork Coeur d'AIene River Impacted Floodplain
• Lucky Friday Mine and tailings ponds
» Gold Hunter No. 6

These source areas are known to have high concentrations of metals resulting from historical
mining activities. Figures 4.1-5 through 4.1-8 illustrate significant features for the first four
major source areas listed above. Common features highlighted in the figures include tailing
piles, waste rock piles, mine adits of known location, mining and mill-related structures,
residential properties, the river, major roads and additional site-specific details.

The Upper South Fork Coeur d'AIene River Impacted Floodplain is shown in Figures 4.1-9 and
4.1-10. Major source areas identified in floodplains were mapped at a larger scale than the
figures depicting discrete source areas. Both figures illustrate regional location, the river and
associated floodplains, and major cities. Figure 4.1-9 includes the source area boundary as
provided by the BLM for the Upper South Fork Coeur d'AIene River Impacted Floodplain and
Figure 4.1-10 includes surficial geology units obtained from the U.S. Geological Survey (Box et
al. 1999). Based on a comprehensive list created by Box et ai. (1999), seven surficial geologic
units of interest were identified and combined into a single area for this report. The seven
geologic units include the following source material types:

• Fcgos: Flotation-era channel gravels and overlying overbank sediments
» JFti: Jig- and early flotation-era tailings impoundments
• JFms: Jig- and early flotation-era ore concentration millsite
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• Joscu: Jig-era overbank sediments, copper impacted
• Jos: Jig-era overbank sediments over pre-mining channel gravel
• Jcgos: Jig-era channel gravels and overlying jig-era overbank sands
• Jrrf: Jig-era railroad embankment fill

These geology units form the basis of estimates of contaminated sediment volumes within the
historical floodplain. Volume estimates are included in the Feasibility Study (URS 2001).

4.1.2 Adit and Seep Summary

Most adits and seeps with drainage that have been identified and sampled have flows under 1 cfs
and relatively low concentrations of metals. However, very high concentrations of total zinc
were measured in one of the adits identified in the Upper South Fork watershed (Gearheart et al.
1999). A total of twenty-seven adits and one seep were identified. Available adit and seep data
for the Upper South Fork are summarized hi Table 4.1.2-1. Discharge, average total zinc
concentration, average total zinc mass loading, and associated source areas are listed. Zinc mass
loading from the Star 1200 Level and Morning No. 6 adits and the seep at the Morning No. 6
Waste Rock pile were greater than 1 pound per day. Total zinc mass loading for all adits and
seeps identified in the Upper South Fork watershed is estimated to be approximately 20 pounds
per day.

4.2 SURFACE WATER MASS LOADING

In Part 1 of this report (Setting and Methodology, Section 5.3.1), the concept of mass loading
and its use in the remedial investigation was presented. Section 4.2 of the Canyon Creek Nature
and Extent further discussed the use of plotting discrete sampling events versus the probabilistic
analysis of the mass loading data in Fate and Transport.

This section presents the discrete mass loading measurements made during several low- and
high-flow sampling events. The locations sampled during each event are plotted on a map of the
watershed (Figure 4.2-1 through 4.2-10). Each sampling location shows the cumulative mass
loading of lead or zinc and the difference in mass load from the next upstream location. The
difference in mass load is indicated on the maps by the term "delta." The events were selected to
show variations in mass loading throughout the stream system relative to source areas. To help
with understanding mass loading in the South Fork, the figures show loading data along the
Upper South Fork from above Larson to below Pinehurst. This includes mass loading data from
tributaries to the South Fork. The events selected are not intended to represent all the available
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mass loading data. The remainder of this section presents the indicator metal correlation and
selected maps with a discussion of discrete sampling events on a watershed basis.

4.2.1 Indicator Metal Correlation

In Section 4.2 of the Canyon Creek Watershed Nature and Extent, the correlation of chemical
concentrations for 8 chemicals of potential concern (COPCs) are evaluated for total lead and
dissolved zinc. These two metals appear to be reasonable indicators of the other chemicals of
potential concern. The following mass loading discussion is limited to total lead and dissolved
zinc,

4.2.2 Upper South Fork Watershed Mass Loading

Of the available sampling data, five sampling events were selected and mapped. Table 4,2-1
summarizes the sampling events, sampling locations and calculated mass loads for total lead and
dissolved zinc. The low-flow events used were October 1991 (Figures 4.2-1 and 4.2-6),
November 1997 (Figures 4.2-2 and 4.2-7) and November 1998 (Figures 4.2-3 and 4.2-8). The
high flow events used were May 1991 (Figures 4.2-4 and 4.2-9) and May 1998 (Figure 4.2-5 and
4.2-10). Data from these sampling events is summarized in Table 4.2-1. The following sections
discuss observations made from plotting the low- and high-flow mass loading data.

4.2.2.1 Total Lead Mass Loading

Loading observations are as follows:

Sampling location SF205 is located upstream of Larson near the boundary of segment
UpperSFCDRSegOl. Low-flow total lead loading in the October 1991 and November 1997
sampling events were less than 1 pound per day. Down stream of sampling location SF205 lead
load increases just above Mullan (SF215) and below Mullan (SF220). The changes in loading
from the next upstream sampling location were 2 to 6 pounds per day. Downstream of sampling
location SF220, the differences in mass load are low. Sampling location SF10, located near the
downstream boundary of the segment, had a loading of 1 pound per day (October 1991). CC288,
located in segment MidGradSegOl but near the boundary of segment UpperSFCDRSegOl, had a
measured loading of 10 pounds per day (November 1998). Overall the largest increase in total
lead mass loading increases noted in the segment occurred downstream of the Gold Hunter mine
and the Lucky Friday mine and tailings ponds. However, there are many other mines and
potential sources in this area as noted in Section 4.1.
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Under high-flow conditions, the most upstream sampling location (SF205, east of Larson) had a
total lead loading of 3 pounds per day (May 1998). The highest down stream loading in the
segment was 24 pounds per day (SF228, May 1998). As under low flow conditions, lead loads
increase downstream of the Lucky Friday Mine and tailing ponds and the Gold Hunter No. 6. An
additional increase of 12 pounds per day (May 1991) was observed downstream of the Golconda
mill and mine site at sampling location SF228.

4.2.2.2 Dissolved Zinc Mass Loading

Loading observations are as follows:

Low-flow total zinc loadings in the October 1991 and November 1997 sampling events were less
than 1 pound per day at SF205. Downstream, the zinc load increases with a difference of 31
pounds per day measured below Mullan (SF220, November 1997). Further downstream zinc
loading again increases at sampling locations SF227 and SF228 with differences in mass load of
17 to 29 pounds per day (November 1997), respectively. SF10 is the furthest downstream point
in the segment for the sampling events plotted. This location had a loading of 2 pounds per day
(October 1991).

Under high-flow conditions, the most upstream sampling location in the segment (SF205, east of
Larson) had a total zinc loading of less than 1 pound per day (May 1998). From Larson to
downstream of Mullan at sampling location SF220, zinc mass loading differences increase. At
location SF220, below Mullan, the difference was 80 pounds per day dissolved zinc. Further
downstream sampling locations SF227 and SF228, which bracket the Golconda mill and mine
site, had differences of 52 and 193 pounds per day (May 1998), respectively. As under low flow
conditions, zinc loads increase downstream of the Lucky Friday Mine and tailing ponds and the
Gold Hunter No. 6. The total dissolved zinc mass load downstream of the Golconda was
343 pounds per day (May 1998).

4.2.2.3 Groundwater Mass Loading

Information on subsurface conditions in this segment was not sufficient to evaluate mass loading
in groundwater. However, based on the results of the seepage study conducted near Osburn
(USGS 2000), areas where there is a widening of the floodplain are likely to be losing some
surface water to groundwater. Some of the surface water loading in losing reaches of the stream
may enter the groundwater system. In this segment, reaches where some floodplain development
is evident start above Mullan and continue downstream.
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Figure 4.1-2
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Figure 4.14
Upper South Fork Coeur d'Alene River
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Figure 4.1-6
Grouse Gulch Mines (West Star Mine)
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Figure 4.1-7
Morning No. 6 Mine and Millsite Map,
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Figure 4.1-9
Upper SFCDR Impacted Floodplain
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Bureau Q

2) Sampling focatfons obtained from
URS Grctor.ke. Technical Data

as of 3/29/00.
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Figure 4,1-10
tipper SFCDR Impacted Floodplain

Geologic Units and Sampling Locations

O

A/

C3

LEGEND
Adit Sampling Location
Bor* Hole Sampling Location
R«KX»plaln Sampling Location
Ground Sampling Location
Hand Augtr Sampling Location
Lak» Saropflng Location
Outfall Sampling Location
Rlvtr Sampling Location
Seap Sampling Location
Tailings Sampling Location
Test Pit Sampling Location
City
strMcn
Rlvtr
Rtmr Segment Boundary
Oeotoglc Units'
Roodplaln

Waho

1) Base map coverages obtained
from itio Coaur d'Alene Tribe,
URS Grelner, Inc., CH2M HILL, and th«
Burctlu of Land Managiintsnt

2} Sampling locations obtained from
URS Orelntr, Inc. Technical Data
Management database as of 3/23RMX

•Bo«,S.&, A.A. Bootetrom, and W.N Ktif. 1839.
Surtlclat geology of ttw valley of In* South Fork of
lire Coeur U'Alens River, Idaho. U.S. Geological
Survey Open Ftl« Report 99-XXX. Draft version,
October 1399; and ArcVlew CIS Covenga,
January 2000.
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SF22RVLoad:5Delta:-1 lj

SF16 RV Load:S DeltaioL?f~\ v

Figure 4.2-1
Upper South Fork Coeur d' Alene River Watershed

Total Lead Mass Loading
Sampling Results Oct. 1991

Sampling LEGEND

O

O
O
O

"-—^* Values are
Location Type: IbsWay
RV: Rim/Strum Simplify Location

I*) Delta of Mass Load Compared to
PO». Proceeding Upstream Sampling Location

Delta Range: 0 - 0,9
• Delta Range: 1-20
• Delta Range: 20-40
0 Delta Range: 40-100

£ Delta Range: 100 -150
£ Delta Range: > 150
/-./ Stream

Interstate 90A/
*

Dn
EH

City
River/Uhe

Midgrad/USFCDR Watershed
River Segment
Source Area

1) Bas* map covtragn obtafntd
from th« Cosur cf Afcn« Trtbo,
URS Grelnor Inc., CH2M HILL, and the
Buruvau o
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Figure 4.2-2
Upper South Fork Coeur o" Alene River Watershed

Total Lead Mass Loading
Sampling Results Nov. 1397

Sampling
Location

LEGEND ^^

"SF271RV Load: aabaita: iT)

Location Type:

Values are
Ibs/day

RV: FUvsifSBum Smpnng Loatton

(-) (*) Delta of Mass Load Compared to
Nog. Pos. Proceeding Upstream Sampling Location

Delta Range: 0 - 0.9
• Delta Range: 1-20
• Delta Range: 20-40
0 Delta Range: 40 -100

0 Delta Range: 100 -150

Q 0 Delta Range: > 1SO
/•-/ Stream
/V Interstate 90
• City

pt?i] River/Lake
Q MtdgraoVUSFCDR Watershed
f"1 River Segment
053 Source Area

o
oo

Base map covtragfts obtained
from the Cotur cf VU*n* Trit»,
URS Gretntr Inc., CH2M HILL, and tin
Buruoau o
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Figure 4.2-3
Upper South Fork Coeur d' Alene River Watershed

Total Lead Mass Loading
Sampling Results Nov. 1998

Samplli
Location'

LEGEND Values am
Ibs/day

SF 268 RV Load: 2055 Delta: 761

Location Type:
RV: RfrtrfStrMm Sampling Location

(•) (+) Delta of Mass Load Compared to
Ntg. POI, Preceeding Upstream Sampling Location

O

O
O
O

o
aaa

Delta Range: 0 - 0.9
Delta Range: 1 -20
Delta Range: 20-40
Delta Range: 40 -100

Delta Range: 100 -150
Delta Range: > 150

' Stream
' Interstate 90

City
River/Lake
MWgrad/USPCDR Watershed
River Segment
Source Area

1) Baw map coverages obtalnod
from the Coeur tf Alans Trib*,
URS Srelner Inc., CH2M HILL, »nd the
Bunj»au of Land Management
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Rgure4J2-4
Upper South Fork Coeur d' Alene River Watershed

Total Lead Mass Loading
Sampling Results May 1991

Sampling
Location

LEGEND Values an
Ibs/day

(teg.

a
o
O
O
O

<+)
Po».

n
nno

SF271 RV Load: 256 Delta: 178 |

Location Typo:
RV: RffvetfStrMnt Sampling LocsUon

Delta of Mass Load Compared to
Proceeding Upstream Sampling Location
Delta Range: 0 - 0.9
Delta Range: 1-20
Delta Range: 20-40
Delta Range: 40 -100

Delta Range: 100 -ISO

Delta Range: > 150
' Stream
' Interstate 90

City
River/Lake
Midgrad/USFCDR Watershed
River Segment
Source Area

Bas* map covaragw obtained
from the Coaw (f /Uenv Tribe,
UR5 Grtlntr Inc., CH2M HILL, and tht
Burusau of Land ManagsmsnL
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SF249 RV Load:87 Delta:-13V
SF239 RV Load:85 Oelte-7

Figure 4.2-5
Upper South ForkCoeur d' Alene River Watershed

Total Lead Mass Loading
Sampling Results May 1938

Sampling
Location*

H W
N«fl. Po*.

LEGEND Values are
-Ins/day

O
O
O

/v
*
en
aa
a

SF270 RV Load: 51 Delta; -811

Location Type:
RV: Rlv«/Stt*»m Sampling Location

Delta of Mass Load Compared to
Proceeding Upstream Sampling Location
Delta Range: 0 - 0.9
Delta Range: 1-20
Delta Range: 20 -40
Delta Range: 40 -100

Delta Range: 100-150

Delta Range: > 150

Stream
Interstate 90
City
River/Lake
Midgrad/USFCDR Watershed
River Segment
Source Area

1) Basa map coverages obtained
from th> Coftur d* AJ*n» Tribe,
URS Greincr Inc., CH2M HILL, ind Itie
Burueau of Land Manag^mfint
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SF271 RV Load:1335 DeKa:785 K

SF259RVLoad:374Delta:-139
SF253 RV Load:410 Delta:-10

SF264 RV Load:394 Delta:-60

SF220 RVLoad:12D6lta:12t|_ ™

SF268 RV LoadiSSODBlteIgS

SF263RVLoad:4S4Dete;80

SF31 RV Loadj514 Delta:37

SF254 RV Load:476 Delta:66

SF22 RV Load:233 Delta:39

SF208 RV Load:0 Delta:0

SF10 RV Load:2 Delta:0

Rgure 4^-6
Upper South Fork Coeur d1 Alene River Watershed

Dissolved Zinc Mass Loading
Sampling Results OcL 1991

Sampling
Location

LEGEND
SF271 RV Load: 5256 Date: 2919 |

Values are
Location Typo:

N«0. Pos.

O *

O *

O •
O •
O

aa
a

Delta of Mass Load Compared to
Proceeding Upstream Sampling Location
Delta Range: 0-0.9
Delta Range: 1-20
Delta Range: 20-40
Delta Range: 40 -100
Delta Range: 100-150
Delta Range: > 150

' Stream
Interstate 90
City
River/Lake

Midgrad/USFCDR Watershed
River Segment
Source Area

1) Bass mip cov«rag&s obtained
from fli» Cotur d* W«n« Tritw,
URS Greiner Inc., CH2M HILL, and th*
Burueau of Land Manag*nl»nt
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SF237 RV Load:906 Delta:297,

SF235 RV Load:609 Deltai5j\

Figure 4.2-7
Upper South Fork Coeur d' Aleno River Watershed

Dissolved Zinc Mass Loading
Sampling Results Nov. 1997

Sampling
Location'

Hn«g.

LEGEND Values ara
Ibs/day

WPOT.

O

O
O
O

A/
A/
*

Dom

SF271 RV Load: 2SS Delta: 178 I

Location Type:
RV: BwrBtriwn Smplfng UoOon

Delta of Mass Load Compared to
Proceeding Upstream Sampling Location
Delta Range: 0 - 0.9
Delta Range: 1-20
Delta Range: 20 -40
Delta Range: 40 -100

Delta Range: 100 -150
Delta Range: > 150
Stream
Interstate 90
City
River/Lake
MidgraoVUSFCDR Watershed
River Segment
Source Area

1) Ba*» map coverages obtained
from the Coeur tf Mum Tribe,
URS Greln«rlnc., CH2M HILL, and the
Bunmau of Land Management
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Figure 4.2-8
Upper South Fork Coeur d' Alene River Watershed

Dissolved Zinc Mass Loading
Sampling Results Nov. 1998

Sampling
Location

LEGEND Values am
Ibs/day

SF368RVLoad: 1133Delta: 195 I

Location Type:
RV: Rim/Strum Sampling Locillon

(-) (*) Delta of Mass Load Compared to
Neg. POJ. proceeding Upstream Sampling Location

O

O
O
O

Delta Range: 0 - 0.9
• Delta Range: 1-20
• Delta Range: 20-40
0 Delta Range: 40-100

9 Delta Range: 100-150
A Delta Range: > 150

/v
*
a
aaa

Stream
Interstate 90
City
River/Lake
WidBradfUSFCDR Watershed
River Segment
Source Area

1) Basa map covwages obtained
from th* Coftur d* Metre Tribe,
URS Gralnsr Inc., CH2M HILL, and tho
Burueau of Land MsnagtmtnL
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Figure 4.2-9
Upper South Fork Coeur d' Alene River Watershed

Dissolved Zinc Mass Loading
Sampling Results May 1991

'|>F271J^Lpad: 46^6 Delta: 21231

"̂"̂  Location Typa:
RV: Rh»r«tr*tm Swnpffoa tocitton

(•) W Delta of Mass Load Compared to
N«g. Po». preceedlng Upstream Sampling Location

Delta Range: 0 - 0.9
o • Delta Range: 1-20

Delta Range: 20 -40
Delta Range: 40 -100

Delta Range: 100 - 150
Delta Range: > 150

Stream
Interstate 90

SF271 RV Load:4646 Delta:2123

SF253 RV Load:1159 Delta:132

SF249 RV Load:1027 Delta:5
" J SF205 Load: not detected

SF268 RV Load:2523 Delta:281 NM305RV Load: 541

CC23RV Load: 878
MidgradmSFCDR Watershed
Riv&r Segment
Source AreaSF259 RV Load:2243 Delta:1084L

SF228 RV Load:114 Delta:60

SF272 RV Load:1022 Delta:-201

SF239 RV Load:1223 Detta:-457

SF15 RV Load:1679 De!ta:762

SF11 RVLoad:917Delta:803 1) Basa mop cov«rag*s obtained
from tht Cavuf tf AJ*n* Trib«,
URS Gm(n«r Inc., CH2M HILL, and lh«
Buru«au of Land ManagtmmtI SF227 RV Load:53 Delta:13

SF220 RV Load:40 De ta:0

SF215 Load: not detected
SF208 Load: not detected
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SF228 RV Load:343 Delta:193l

SF249 RV Load:1513 Delta:-141

Figure 4.2-10
Upper South Fork Coeur d' Alene River Watershed

Dissolved Zinc Mass Loading
Sampling Results May 1933

Sampling
Location1 LEGEND

SF271 RV Load: 4182 P«I|3: 968 |

Values are
Ibs/day

Locationi Type:
RV: RfveriStratm Swnpti rtfl Location

H (*) Delta of Mass Load Compared to
Neg, POS. Proceeding Upstream Sampling Location

O

O
O
O

n
aaa

Delta Range: 0 - 0.9
Delta Range: 1-20
Delta Range: 20 -40
Delta Range: 40 -100
Delta Range: 100 - 1SO
Delta Range: > 150

' Stream
Interstate 90
City
River/Lake
Miclgrad/USFCDR Watershed
River Segment
Source Area

1) Base map coverages obtained
from tha Cotur d* flitn* Tribe,
UFiS Grelmr Inc., CH2M HILL, and the
Burueau c
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Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No. Samples
Source Area Name Source ID (Acres) Source Description Bv Matrix Type Metals > IX Metals > 10X Metals > 100X
ALICE MINE

ALMA MINE
AMERICAN COMMANDER NO. 1
AMERICAN COMMANDER NO. 2

AMERICAN COMMANDER NO.l
AMERICAN COMMANDER N0.2
ARGENTA MINE
ARGENTA MINE
ATLAS MINE

ATLAS MINE

ATLAS MINE (CARBONATE HILL)
ATLAS MINE (CARBONATE HILL)
ATLAS MINE ROCK DUMP
BANNER MINE NO. 01
BANNER MINE NO. 02
BANNER MINE: NO. 01

BANNER MINE: NO. 02

BEACON LIGHT

BEACON LIGHT

BITTERROOT PROSPECT

BITTERROOT PROSPECT
BLUE JAY MINE
BLUE JAY MINE
BORAX MINE
BOULDER CK QUARRY
BOULDER CK QUARRY
BUILLION MINE

MUL008

MUL048
CHI615
CH1616

MUL036
MUL033
CH1535
MUL075
CH1580

MUL071

CH154I
MUL073
MUL129
MUL069
MUL120
CH1531

CH1530

CH1661

LOK017

CH1525

MUL066
CH1527
MUL061
LOK033
CH1669
MUL067
LOK038

1.34

0.89
0.28
0.66

0.28
0.66
0.30
0.30
8.14

8.14

2.06
2.06
1.11
0.22
0.34
0.22

0.34

3.63

3.63

0.94

0.94
0.35
0.35
0.21
1.34
1.34
0.31

Floodplain waste rock

Floodplain waste rock
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Upland waste rock
Floodplain waste rock
Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Adit drainage
Floodplain waste rock
Upland waste rock
Upland waste rock
Floodplain waste rock
Upland waste rock
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Adit drainage
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Upland waste rock

Upland waste rock
Upland waste rock

SW 1

1

SW 1

SWD: Sb-1
SWT:Fe-l,Mn-l,Sb-l

SWD:Cd-l,Pb-l,Zn-l
SWT:Cd-l,Zn-l

Printed July 20,2001 09:06 AM Pagel



Table 4.14
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Source Area Name
Area

Source ID (Acres)Source Description
No. Samples

..By.Mgtrijt.TyM.. Mash > ix Metals >10X Metals >100X
BULL FROG NflNE

BULL FROG MINE
BUTCHER MINE
BUTTE & COEUR D ALENE (IDAHO
SILVER)
BUTTE &. COEUR D ALENE (IDAHO
SILVER)
BUTTE AND COEUR D ALENE MINE

BUTTE AND COEUR D ALENE MINE
CARNEY NO. 1

CARNEY NO. 2

CARNEY NO. 3
CARNEY NO. i
CARNEY N0.2
CARNEY N0.3
CENTRAL PROSPECT

CENTRAL PROSPECT
CHAMPION MINE
CINCINNATI MINE

CINCINNATI MINE
COEUR D ALENE SILVER LEAD
MINING CO.
COMET MINE
COPPER CHIEF MINE
COPPER KING MINE

COPPER KING NONE

COPPER MOUNTAIN MINE
COPPER PLATE MINE
COPPER PLATE MINE: ADIT NO 01

CH1 656

TH0020
MUL017
CH1581

LOK007

CH1644

MUL057
CH1540

CHI539

CH1538
MUL080
MUL078
MUL079
CH1529

MULQ68
MUL096
CH1617

MUL031
LOK045

MUL100
LOKQ43
CHI632

MUL052

LOK029
MULQ49
CHI666

0,29

0.29
0.54
0.27

0.27

0.79

0.79
0,34

1,14

0.89
0.34
1.14
0.89
0.36

0.36
0.66
0.34

0.34
0.37

0.69
0,27
1.33

1.33

0.76
0.30
030

Mine Workings/Water, Seeps,
Spring and Leaehate
Floodplain waste rock
Upland waste rock
Upland waste rock

Upland waste rock (erosion potential)

Mine WorkingsWater, Seeps,
Springs and Leachate
Upland waste rock (erosion potential)
Mine WorkingsWater, Seeps,
Springs and Leachate
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock

Mine WorkingsWater, Seeps,
Sprinp and Leachate
Upland waste rock (erosion potential)
Upland waste rock

Floodplatn Waste Rock (Above
Catalcto No.& So Fork)
Adit drainage
Floodplain waste rock

Upland waste rock (erosion potential)
Mine WorkingsWwer, S«eps,
Springs and Letchtte

SL 1
SW 2

SST;PH,Zn-l
SWD:Cu-l,Pb-l
SWT;Cd-l,Fe-l,Mn-l,2n-I

SST; Cu-1
SWT: Cu-1, Pb-1

Pruned July 20, 200U« 07 AM



Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No. Samples
Source Area Name Source ID (Acres) Source Description By Matrix Type Metals > IX Metals > 10X Metals >100X
COPPER PLATE MINE: ADIT NO. 02

COPPER PLATE MINE: ADIT NO. 03

COPPER QUEEN MINE

COPPER QUEEN MINE
COUGIOJN MINE

COUGHLIN MINE
DAISY GULCH OLD LANDFILL
DAISY GULCH TAILINGS POND
DAISY GULCH TAILINGS POND
DEADMAN GULCH IMPACTED
RIPARIAN
DEADMAN GULCH IMPACTED
RIPARIAN
DIANE MINE
EAST HECLA GROUP
EAST HECLA GROUP
EMMA MAY MINE
FANNY GREMM MINE

FANNY GREMM MINE

FOURTH OF JULY MINE
GEM STATE MINE

GEM STATE MINE
GOLCONDA MILLSITE
GOLCONDA MINESITE

GOLCONDA MINESITE

GOLCONDA TAILINGS

GOLD HUNTER COLLAPSED TUNNEL

CHI667

CH1633

CH1537

MUL083
CH1650

MUL056
LOK051
CHI583
LOK050
MUL150

MUL153

LOK034
BUR137
CH1634
LOK032
CH1618

MUL023

LOK039
CH1584

MUL063
MUL002
CH1585

MUL001

WAL077

CH1627

0,30

0,30

0.64

0.64
0.35

0.35
1.91
2.73
2.73
3.02

1.52

0.20
0.32
0.32
0.22
1.30

1.30

2.82
0.21

0.21
5.04
3.14

3.14

6.71

3.72

Mine Workings/Water, Seeps,
Springs and Leachate
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock (erosion potential)
Floodplain artificial fill
Upland tailings
Upland tailings
Floodplain sediments

Floodplain sediments

Upland waste rock
Upland waste rock

Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Adit drainage
Floodplain waste rock

Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain waste rock
Upland tailings
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Adit drainage
Floodplain waste rock
Floodplain sediments
Floodplain tailings
Groundwater
Upland waste rock

SL 1

SW 2

SST: Pb-1, Zn-1

SWT:Cu-l,Fe-2, Pb-2 SWD: Mn-2
SWT: Mn-2

Printed July 20, 2001 09:07 AM Page 3



Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No, Samples
Source Area NatWie Source ID (Acres) Source Description By Matrix Type Metals > IX Metal* >10X M*t»l»>lWX
GOLD HUNTER COLLAPSED TUNNEL
GOLD HUNTER NO, 5

GOLD HUNTER NO. 5
GOLD HUNTER NO, 6

GOLD HUNTER NO, 6

GRANADA MINE

GRANADA MINE
GROUSE GULCH IMPACTED RIPARIAN

GROUSE MINE

GROUSE MINE

HASH HOUSE MINE

HASH HOUSE MINE
HOMESTAKE MINE

HOMESTAKE MINE
HORST-POWELL MINE
HUNTER-SNOWSTORM
LODE/UNNAMED PROSP
HUNTER-SNOWSTORM
LODE/UNNAMED PROSP
IDAHO COPPER
IDAHO COPPER
IDAHO MONTANA MINING COMPANY
IDAHO MONTANA SILVER
IDAHO" SILVER NO 2
IDAHO SILVER NO 1
IDAHO SILVER: NO, 02

INDEPENDENCE MINE

MUL04I
CH1628

MUL042
CHI586

MUL038

CH1596

WAL013
MULI42

CHI609

MULQ14

CH1587

LOK010
CH1635

MUL045
MUL102
CHI588

LOK028

CH1S34
MUL074
TH0021
LOKMI
LOK008
LOK026
CH1590

CH1619

3.72
0.58

0.58
2.77

2.77

0.34

0.34
6.86

0.33

0.33

0,14

0.14
1.15

1.15
0.40
0.46

0.46

0.46
0.46
0.30
0.94
038
034
0.34

1,21

Upland w»te rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplatn waste rock
Floodplatn Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain tailings
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leaehate
Floodplain waste rock
Floodplain sediments

Mine Workings/Water, Seeps,
Springs and Leachaie
Adit drainage
Upland waste rock (erosion potential)
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain waste rock

Upland waste rock

Adit drainage
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Floodplain waste rock
Upland waste rock
Floodplain Wase Rock (Above
Cataldo No,& So.Foik)
Floodplain Waste Rock (Above
Cataldo No.& So Fork)

SW 1

SW 1

SW 1

SWD; Mn-1
SWT:Cd-l,Mn-l,Pb-l

SWD: Cd-1, Zn-1
SWT;Pb-l,Zn-l

SWD:Cd.l,Pb-l)Zn-l
SWT: Zn-1

SWD; Pb-1

SWD: Cd-1

ponied July 20,2001 09:07 AM Page''



Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No. Samples
Source Area Name Source ID (Acres) Source Description By Matrix Tvpe Metals > IX . Metals > 10X Metals > 100X
INDEPENDENCE MINE
IRON SPAR MINE
IVANHOE MINE
IVANHOE MINE
LESLIE MINE
LEWIS & CLARK GROUP
LEWIS & CLARK GROUP
LIQUIDATOR (EAST HECLA GROUP)
LOST BOOZE MINE
LOST BOOZE MINE
LOTTIE L. MINE

LOTTIE L. MINE
LOWER GIANT MINE
LOWER GIANT MINE

LUCKY BOY NO. 1

LUCKY BOY NO. 1
LUCKY BOY NO. 2

LUCKY BOY NO. 2
LUCKY CALUMET NO. 1
LUCKY CALUMET NO. 1
LUCKY CALUMET NO. 2

LUCKY CALUMET NO. 2
LUCKY FRIDAY MINE COMPLEX

LUCKY FRIDAY MINE COMPLEX

LUCKY FRIDAY MINE COMPLEX
LUCKY FRIDAY ROCK DUMPS
LUCKY FRIDAY TAILINGS POND No. 2

MUL021
LOK046
CH1610
MUL011
LOK030
CH1659
LOK044
BUR] 36
CH1664
LOK016
CH1637

MUL047
CHI591
MUL072

CH1668

LOK006
CHI651

LOK005
CH1652
LOK001
CHI653

LOK002
CH1524

CH1670

MUL039
LOK049
MUL037

1.21
0.34
0.15
0.15
0.80
0.76
0.76
0.30
0.82
0.82
0.23

0.23
0.77
0.77

0.26

0.26
0.18

0.18
1.29
1.29
1.27

1.27
29.00

29.00

29.00
3.20
10.05

Floodplain waste rock

Upland waste rock
Upland waste rock

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain waste rock
Upland waste rock
Adit drainage
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock (erosion potential)
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Upland tailings
Floodplain waste rock
Floodplain sediments
Floodplain sediments (underlying
tailings pond)
Floodplain tailings
Groundwater

SW 1

SW 1

SWD: Cu-1
SWT: Cd-1, Mn-1

SWD: Mn-1
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Table 4.14
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No. Samples
So»ir« Area Name Source ID (Acres) Source Description By Matrix Type Metals > IX MetoI$>10X Metdi > IWX
LUCKY FRIDAY TAILINGS POND No. 3

LUCKY FRIDAY TAILINGS POND No. I

LUCKY SWEDE MINE
MARY D CLAIM WORKINGS
MAYFLOWER MINE

MAYFLOWER MINE
MILITARY MINE
MILL CK IMPACTED RIPARIAN No. 1
MILL CK IMPACTED RIPARIAN No. 2
MILL CK IMPACTED RIPARIAN No. 3
M1SSOULA MINE

MISSOULA MINE

MOEMME
MORNING NO. I & NO. 2
MORNING NO. 3
MORNING NO, 4
MORNING NO. 5

MORNING NO. 1 &N0.2
MORNING NO 3
MORNING NQ.4

MORNING N0.4 ADJACENT
DISTURBANCE
MORNING NO 5

MUL020

MUL058

LOK040
WAL076
CH1597

MUL003
TH0019
MUL149
MULI45
MUL141
CHI639

MUL103

MUL065
CHI646
CHl 647
CH1648
CHI 649

MUL026
MUL146
MUL027

MUL148

MUL02S

11.03

34.72

0.73
1.70
2.74

2.74
0.34
1.13
0.84
1.93
0.94

0.94

0.31
1.02
1.31
0.99
4.25

1.02
1.31
0.99

0.67

" 4.25

Floodplatn sediments (underlying
tailings pond)
I-'loodplain tailings
Gnwndwater
Floodplain sediments
Floodplain sediments (underlying
tailings pond)
Floodplain tailings
Groundwater

Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Floodplain sediments
Floodplain sediments
Floodplain sediments
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain waste rock

Floodplain waste rock
Upland waste rock
Upland watte rock
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Upland waste rock
Upland waste rock (erosion potential)
Adit drainage
Upland waste rock
Upland waste rock

Adit drainage
Ftaodptei wMtt rock

SL 1
SW 1

SW 1

SW 1

SST;Cu-l
SWD:Cd-],Cu-l
SWT: Cd-1

SWD;Ag-l,Cu-l
SWT: Cd-I, Cu-1, Pb-1

SWT. Cd-I, Mn-1

SWT; Cu-1

SWD: Cd-1, Mn-1, Pb-1, Zn-1
SWT: Mn-1, Zn-l

SWD: Cd-1, Mn-1, Zn-I
SWT; Zn-l
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Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Source Area Name
Area

Source ID (Acres) Source Pescription
No. Samples

By Matrix Type Metals > IX Metals > 10X Metals >100X
MORNING N0.6

MULLAN GRAVEL PIT
MULLAN GROUP
MULLAN GROUP
MULLAN METALS MINE
NATIONAL LEAD MINING CO.
NATIONAL MILLSITE
NATIONAL MILLSITE ADJACENT
TAILINGS
NATIONAL MINE
NATIONAL MINE

NEW YORK MINE
NEW YORK MINE
NONPAREIL GROUP
NONPAREIL GROUP
NORANDA (SUPERIOR SILVER) MINE
NORTH FRANKLIN MINE

NORTH FRANKLIN MINE
PANDORA MINE

PANDORA MINE
PEACOCK COPPER MINE
PILOT MINE

PILOT MINE
PLYMOUTH NO. 4
PORTAL CLAIM TUNNEL

PORTAL CLAIM TUNNEL
PRINCETON MAGNA MINE

MUL019

MUL130
CH1640
MUL050
MUL018
MUL010
MUL131
MUL132

CH1641
MUL053

CH1592
MUL155
CH1533
MUL077
MUL076
CH1620

MUL029
CH1660

LOK014
LOK037
CH1642

MUL051
MUL040
CH1526

MUL156
CH1665

17.65

1.77
0.37
0.37
0.60
0.32
1.40
0.37

3.16
3.16

0.38
0.38
0.24
0.24
0.35
0.85

0.85
0.48

0.48
0.93
1.20

1.20
0.19
0.17

0.17
0.66

Adit drainage
Buildings & structures
Floodplain tailings
Floodplain waste rock
Seep
Upland waste rock
Upland waste rock
Upland waste rock
Floodplain waste rock
Upland waste rock
Upland tailings
Upland tailings

Upland waste rock
Adit drainage
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock

Floodplain Waste Rock (Above
Cataldo Np.& So.Fork)
Floodplain waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock

SW 113 SWD: Cd-5, Pb-2, Zn-3
SWT: Cd-48, Fe-1, Pb-101, Zn-97

SWD: Mn-1
SWT: Mn-4, Pb-2, Zn-11

SWD: Mn-1
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Table 4.14
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No, Samples
Source Area Name Source ID (Acres) Source Description Bv Matrix Type Metali>lX Metals > IOX Metals > IMX
PRINCETON MAGNA MINE

PRINCETON MINE

PRINCETON MINE

REINDEER QUEEN MINE

REINDEER QUEEN MINE

ROCK CREEK MINE

ROCK CREEK MINE
ROCK CREEK MINE ROCK DUMP
SCENIC SILVER GROUP
SF CDA RIVER IMPACTED
FLOODPLAIN: NO. 1

SHAMROCK MINE
SHOSHONE SILVER MINE
SILDEX MINE
SILVER CABLE MINE

SILVER CABLE MINE

SILVER CLIFF
SILVER CLIFF

SILVER REEF MINE

SILVER REEF MINE
SILVER SHADOW GROUP
SILVER SHAFT
SNOWSHOE NO. 1
SNOWSHOENO 1

LOK019

CHIS46

LOK020

CH1536

MUL081

CH1545

MUL060
MULOS9
MULIOI
WAL038

LOK035
MUL097
LOK031
CH1544

LOKD24

CH1543
LOK018

CHI 630

MUL043
MUL099
MUL009
CHI 654
LOK003

0.66

0.54

0.54

0.76

0.76

0,21

0.21
0.94
0.30

149.00

0.22
I.OI
2.55
1.32

1,32

0.56
0.56

0.73

0.73
2.11
0,25
0.24
0.24

Adit drainage
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock

Floodplam Waste Rock (Above
Cataldp No.& So.Fork)
Adit drainage
Floodplain waste rock

Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain waste rock
Floodplain waste rock

Floadplain sediments
Ground water

Mine Workings/Water, Seeps,
Springs and Leschate
Adit drainage
Upland waste rock
Upland waste rock
Upland waste rock

Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain waste rock

Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock

SW 1

SW 1

SL 1
SW 2

SW 2

SD 7
SW 50

SW 1

SWT:Cu-l,Fe-l

SWD; Cu-1
SWT: Cd-1

SST:As-l,Fe-l,Mn-l
SWD: Cu-1
SWT: Cd-1

SDT: Ag-2, As-3, Cd-6, Cu-7, Fc-
2,Hg-3,Mn-5,Sb.l,Zn-6
SWD: O1-35, Mn-3, Pb-28, Zn-41
SWT^d-a.Cu-S.Fe-I.Mn-S,
Pb-9, Sb-l,Zn-48

SWD: Cd-1, Cu-1
SWT: Cd-1

SST: Cu-1

SDT; Cd-1, Hg-l,Mn-l,Pb.6, Zn-
1
SWD:Cd-2,Pb-l,Zn-l
SWT: Zn-2

SDT: Pb-1
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Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No, Samples
Source Area Name Source ED (Acres) Source Description By Matrix Type Metals > IX Metals > 10X Metals > 100X
SNOWSHOE NO. 2

SNOWSHOE NO. 2

SNOWSTORM APEX
SNOWSTORM NO. 1

SNOWSTORM NO. 1
SNOWSTORM NO. 2
SNOWSTORM NO. 3

SNOWSTORM NO. 3

SNOWSTORM NO. 4

SNOWSTORM NO. 4
SQUARE DEAL MINE

SQUARE DEAL MINE
STAR 1200 LEVEL

STAR 1200 LEVEL

STEPHENS PEAK MINES, INC.
SUMNERMINE
SUNSHINE PREMIER MINE

SUNSHINE PREMIER MINE
TUCKER GROUP
TUCKER GROUP
UNIDENTIFIED DISTURBANCE
UNITED LEAD ZINC MINE

UNITED LEAD ZINC MINE
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT

CH1655

LOK004

LOK048
CHI593

LOK013
LOK012
CH1577

LOK011

CH1579

LOK009
CH1598

MUL006
CH1613

MUL012

MUL092
MUL098
CH1621

MUL022
CH1542
LOK047
LOK015
CH1599

MUL004
LOK027
LOK052
LOK053
LOK054

0.71

0.71

0.27
1.28

1.28
1.45
1.81

1.81

0.92

0.92
0.73

0.73
6.75

6.75

7.53
0.41
0.36

0.36
2.26
2.26
0.12
0.82

0.82
0.19
0.31
0.31
0.13

Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Adit drainage
Floodplain waste rock
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Adit drainage
Floodplain waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Floodplain waste rock
Floodplain Waste Rock (Above
Cataldo No.& So.Fork)
Adit drainage
Floodplain waste rock

Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Mine Workings/Water, Seeps,
Springs and Leachate
Floodplain waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock

SW 1

SW 2

SW 2

SW 2

SWD: Cd-I
SWT: Cd-1

SWD:Mn-l,Sb-l
SWT: Sb-1

SWT: Cu-1

SWD: Cu-I

SWD: Mn-1
SWT: Cd-1, Mn-l.Pb-1

SWD: Cu-1
SWT: Cu-2

SWD: Cd-1 ,Pb-l,Zn-l
SWT: Zn-1
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Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No. Samples
Source Area Name Source ID (Acres) Source Description By Matrix Type Metal* > IX Metal* > 10X M*t«J»>JWX
UNNAMED ADIT
UNNAMED ADIT

UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED ADIT
UNNAMED PROSPECT

UNNAMED PROSPECT

MULOI6
MUI054

MUL062
MUL064
MUL082
MULIM
MUL114
MUL115
MULI16
MUL1I7
MUL119
MUL121
MUL122
MUL124
MULI26
MUL127
MUL128
MUL133
MULI34
MUL13S
MUL136
MULI37
MULI39
MULI40
MULI43
MUL144
MUL147
MULI5I
MULI52
MULI 54
MUL157
CH1 643

LOK021

0,55
0.94

0.2S
0.56
0.25
0,20
0.22
0.24
0.18
0.28
0.28
0.16
0.21
0.18
0.22
0.23
0.19
0.25
0.58
0,18
0.12
0,36
0.24
0,17
0.36
0.24
0.19
0.25
0.17
1.74
0.11
0.35

1.14

Upland waste rock
Adit drainage
Upland waste rock (erosion ptential)
Upland waste rock
Upland waste rock
Upland waste rock

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland wast* rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Mine WorkingsAVater, Seeps,
Springs and Leichute
UptaxJ waste rock

SW 1

SL 1

SWD; Cu-1
SWT: Cd-l

SST;As-l,Fe-l,Mn-l SST; Pb-1
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Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No. Samples
Source Area Name Source H> (Acres) Source Description By Matrix Type Metals > IX Metals > 10X Metals > 100X
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UNNAMED PROSPECT
UPPER GIANT PROSPECT
UPPER GIANT PROSPECT
VINDICATOR MINE

VINDICATOR MINE
WALL STREET MINE

WALL STREET MINE
WE LIKE MINE
WE LIKE MINE
WEST FEDERAL GROUP
WEST FEDERAL GROUP

LOK.022
LOK025
MUL032
MUL046
MUL084
MUL089
MUL090
MUL091
MUL093
MUL094
MUL095
MUL105
MUL106
MUL107
MUL108
MUL109
MUL110
MUL111
MUL112
MUL113
MUL123
MUL125
MUL138
CHI528
MUL118
CH1594

MUL05S
CHI622

MUL030
CH16I4
MUL013
CH1600
MUL005

1.47
0.38
0.34
0.35
1.13
0.70
0.28
0.42
0.48
0.38
0.54
0.21
0.32
0.13
0.14

•0.17
0.14
0.19
0.18
0.21
0.15
0.25
0.81
0.32
0.32
2.61

2.61
0.36

0.36
0.53
0.53
0.34
0.34

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock

Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Upland waste rock
Mine WorkingsAVater, Seeps,
Springs and Leachate
Upland waste rock
Mine WorkingsAVater, Seeps,
Springs and Leachate
Floodplain waste rock
Upland waste rock
Upland waste rock (erosion potential)
Upland waste rock
Upland waste rock

•
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Table 4.1-1
Potential Source Areas Within Upper South Fork - segment UpperSFCDRSegOl

Area No, Samples
Source Area Name Source ID (Acres) .Source Description By Matrix Type Metals > IX Metals >10X Met*)s>!CH)X
WEST STAR MINE
WEST STAR MINE
WEST STAR MINE: ADIT NO, 01

WEST STAR MINE: ADIT NO. 02

WESTERN SILVER LEAD
WESTERN SILVER LEAD
WONDER MINE
WONDERFUL MINE
YOLANDE PROSPECT No. 1
YOLANDE PROSPECT No. 2
YOLANDE PROSPECT: NO, 01
YOLANDE PROSPECT; NO. 02

YOU LIKE MINE
YOU LIKE MINE

YOU LIKE MINE UPPER WORKINGS
YOU LIKE MINE UPPER WORKINGS

CHI400
MUL01S
CHI 645

CH1399

CH159S
WAL068
MUL007
LQK.036
MUL035
MUL034
CM 1623
CHI624

CH1625
MUL024

CH1 626
MUL025

9,34
9.34
9,34

9.34

'0,29
0.29
0,95
0,32
0.30
0.44
0.30
0.44

1.12
1.12

1.01
1,01

Upland waste rock
Upland waste rack (erosion potential)
Mine Workings/Water, Seeps,
Springs and Lcactare
Mine Workings/Water, Seeps,
Springs and Leachate
Upland waste rock
Upland waste rock
Upland waste rock (erosion potential)

Upland waste rock
Upland waste rock
Upland waste rock
Mine WorkingsAVater, Seeps,
Sprinp and Leacliate
Upland waste rock
Adit drainage •
Upland waste rock
Upland waste rock
Upland waste rock

i

DR: Debris/Rubble
G\V: Groundwater
RK: Rock/Cobbles/Gravel
SB: Subsurface Soil

SD; Sediment
SL; Soil
SS: Surface Soil
SW: Surface Water

Anatosi
GWD: Groundwater - Dissolved Metals
GWT; Groundwater - Total Metals
SBT: Subsurface Soil
SDT; Sediment

SST: Surface Soil
SWD: Surface Water - Dissolved Metals
SWT: Surface Water - Total Metals

Ag; Silver
At: Arsenic
Cd; Cadmium
Cu: Copper
Fe:Iron

Hg; Mercury
Mn: Manganese
Pb: Lead
Sb: Antimony
Zn: Zinc
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FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part 2, CSM Unit 1
Upper South Fork Watershed
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September 2001
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Table 4.1.2-1
Adit and Seep Data Summary

BLMID
idrts
MUL012
MUL019
MUL014
MUL028
LOK011
MUL027
MUL053
MUL052
MUL001
MUL054
LOK004
MUL072
MUL081
LOK017
LOK019
LOK024
LOK028
MUL023
MUL024
MUL071
LOK.002
LOK008
LOK014
MUL006
MUL008
MUL013
MUL103
Seeps
MUL019

Source Name
. - .-.-.-.. ̂ .,v ._' .. ^ _ . . ; \- . -,y, - . .- _.-- '•-- •

" -'-'--+••••-. •"--, .- 1."-- .v ; - . '..•,„„•.":

Star 1200 Level
Morning No. 6
Grouse Mine
Morning No. 5
Snowstrom No. 3
Morning No. 4
National Mine
Copper King
Golconda
Unnamed adit
Snowshoe No. 2
Lower Giant
Reindeer Queen
Beacon Light
Princeton Magna
Silver Cable
Hunter-Snowstorm Lode
Fanny Gremm
You Like
Atlas
Lucky Calumet No. 2
Idaho Silver No. 2
Pandora
Square Deal
Alice
We Like
Missoula

Morning No. 6 waste
rock

/£&&**•# -:-^.f,
j ;:-''""tDiscbarge: *}'-:
.v-§#s(C&> -•:'-*$

SSfeCSv;̂ :-;i':*
0.43
1.18
1.82

0.0547
5.74

0.0152
0.174
0.084
0.0304
0.007
0.112
0.0223
0.0075
0.0045
0.0003
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data

1.71

.-.. Maximum ...•;_""
• " • • ' • • - Discharge :~

!Hw&t(eS)-;- !V-"
'• 'V-ff •'*•». \3-";..' Ci.^..i.:lf-*-

0.70
1.85
1.82

0.088
12

0.0152
0.174
0.112
0.0388
0.007
0.112
0.0223
0.011
0.0045
0.0003
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data

2.37

* Average Total Zinc
Concentration

•fesfl)
.^<i^%n»^*..vVft«:-,

7,010
167
84

1,616
12

950
35
40
18
51
3
3
8
3
21

1,100
10
40

2,3 iO
201

No data
No data
No data
No data
No data
No data
No data

- . , _ .-_-.. _ _ _ . . .., .. .. _^_ ... . . . .
116

Average Total
Zinc Load
(Ibs/day)

fe^a-,-.-^.— .• -••-.-- " . . • • "-^
16
1.1

0.82
0.48
0.37
0.078
0.033
0.018
0.0029
0.0019
0.0018
0.00036
0.00032

0.000073
0.000034

No discharge data
No discharge data
No discharge data
No discharge data
No discharge data

No data
No data
No data
No data
No data
No data
No data

1.1

Notes:
Data compiled from the Restorations Alternative Plan (Gearheart et al. 1999). See Appendix J.
cfs - cubic feet per second
Mg/1 - micrograms per liter
Ibs/day - pounds per day

W:\02700\0106.012\CSM Unit INUpper Watersheds\UpperSF\Section 4.wpd



FINAL RI REPORT
Coeur d'Alene Basin RJ/FS
RAC, EPA Region 10
Work Assignment No, 027-RI-CO-102Q

W:\027i

Table 4.24
Mass Loading Upper South Fork

Part2,CSMUnitl
Upper South Fork Watershed

Section 4,0
September 2001

Page 4-62

Location
SF220
SF227
SF228
SF11
SF15
SF239
SF272
SF249
SF253
SF259
SF268
SF271
SF205
SF208
SF215
SF220
SF227
SF228
SF10
SF11
SF12
SF15
SFI6
SF239

Sample
No,

172048
172049
172050
172051
172054
172056
172058
172062
172065
172066
172005
172000
172071
172072
172073
172075
172076
172077
172078
172080
172081
172085
172086
172088

Upper SFCDR
Segment

1
1
1
*
*
*
*
*
*
*
*
*
1
1
1
1
1
1
*
*
*
*
*
*

Sample
.Type

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

Sample
Date

15-May-91
15-May-91
16-May-91
15-May-91
15-May-91
15-May-91
14-May-91
14-May-91
14-May-91
14-May-91
15-May-91
15-May-91
04-0ct-9l
04-Qct-91
04-Oct-9I
04~Qct-91
04-0ct-91
04-0ct-91
03-0ct>91
03-0ct-91
03-0ct-91
03-Qct-91
03-0ct-91
03-0ct-91

Flow
(CFS)
276.3
241.6
391.6
518,2
761.3
626

532,1
513,3
624.5
920.2
1040
1700
6.47
11.8
17.8
21.6
26.6
25.2
24,1
41,3
44.3
46.2
53.5
56.1

Flow
Delta
0.0

-34.7
150.0
126.6
243,1
-135.3
-93.9
-18.8
111.2
295.7
119.8
660.0

0,0
5.3
6,0
3.8
5.0
-1.4
-1.1
17,2
3.0
1.9
7.3
2.6

Total Lead ,;:, -,v
Cone.

7
7
10
16
15
19
26
31
21
34
14
28
1
2
2
26
12
11
6

26
23
20
19
19

Load
(Ibs/day)

10.4
9.1

21,1
44,6
61.4
64.0
74,4
85.6
70,6
168.3
78,3

256.1
0,0
0.1
0.2
3.0
1.7
1,5
0.8
5.8
5.5
5.0
5.5
5.7

; Delta* '1
(Ibs/day)

0
-1
12
24
17
3
10
11

-15
98
-90
178
0
0
0
3
-1
0
-1
5
0
-1
0
0

5.;v-:.V' Dissolved Iliac . . . •
; Cone,;'
(mm

27
41
54
329
410
363
357
372
345
453
451
508
0
0
0

106
77
10
13

831
1020
923
1030
1100

Load
0bs/day)

40.1
53.3
113.8
917,2
1679,3
1222,5
1022.0
1027,3
1159.1
2242.7
2523.4
4646.2

0.0
0.0
0.0
12,3
11.0
1.4
1.7

184.6
243.1
229.4
296,5
332.0

Delta*
(ibs/day)

0
13
60
803
762
-457
-201

5
132

1084
281

2123
0
0
0
12
-1
-10
0

183
58
-14
67
36
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Table 4.2-1 (Continued)
Mass Loading Upper South Fork

Part2,CSMUnitl
Upper South Fork Watershed

Section 4.0
September 2001

Page 4-63

Location
SF241
SF272
SF22
SF249
SF253
SF254
SF31
SF259
SF263
SF264
SF268
SF271
SF33
SF205
SF208
SF215
SF220
SF227
SF228
SF273
SF233
SF235
SF274
SF239
SF272

Sample
'••'i No.'

172089
172091
172092
172096
172098
172099
172100
172101
172105
172106
172107
172112
172102
46540
46533
46538
46537
46536
46534
46554
46551
46555
46552
46550
46549

Upper SFCDR
..^'Segment'";

*
*
*
*
*
*
*
*
*
*
*
*
*
1
1
1
1
1
1
*
*
*
*
*
*

Sample
Sfype

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
OF
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

Sample
.;AiM*:>
02-0ct-91
02-0ct-91
02-0ct-91
03-0ct-91
02-0ct-91
02-Oct-91
02-0ct-91
Ol-Oct-91
Ol-Oct-91
Ol-Oct-91
Ol-Oct-91
Ol-Oct-91
Ol-Oct-91
11 -May-98
09-May-98
10-May-98
10-May-98
10-May-98
10-May-98
13-May-98
13-May-98
13-May-98
13-May-98
13-May-98
12-May-98

.'"-Flow •
:/"(CFS) i

56.2
55

51.8
51.7
50.5
57.5
61.2
50.8
72.8
66

67.3
94

4.02
146
114
428

•432
435
859
776
719
918
883
865
899

i^Ftowr
i:».»elta;x

0.1
-1.2
-3.2
-0.1
-1.2
7.0
3.7

-10.4
22.0
-6.8
1.3

26.7
-

0.0
-32.0
314.0
4.0
3.0

424.0
-83.0
-57.0
199.0
-35.0
-18.0
34.0

- ;--U.:" • Total Le«C2::̂ ^-
-. £<>*c» A

(ws/»
21
22
19
17
20
18
18
20
14
42
14
20
2

3.6
2.7
3.4
5.8
6

5.1
20

21.7
18.2
19.3
18.2
20.6

V.'toad.i,
(Ibs/day)

6.3
6.5
5.3
4.7
5.4
5.6
5.0
5.5
5.5
14.9
5.1
10.1
0.0
2.8
1.7
7.8
13.5
14.0
23.6
83.5
83.9
89.9
91.7
84.7
99.6

^IJiafi4'!:
?&£$$<.

1
0
-1
-1
1
0
0
0
0

' 9
.-10

5
-
0
-1
6
5
1

10
60
0
6
2
-7
15

t̂fe?f5'pi!$soh?c3 a»feM$ •,.
;;iC$jc#;-
l&te;

656
656
837
1510
1510
1540
1560
1370
1160
1110
1520
2640
240
0
6

7.6
42.2
64.3
74.3
296
443
368
369
412
342

.-^Load' '',, ./•;...-:-- ••.•...4;(Ibs/day)
198.3
194.1
233.3
420.0
410.3
476.4
513.6
374.4
454.3
394.1
550.4
1335.1

5.2
0.0
3.7
17.5
98.1
150.5
343.4
1235.8
1713.6
1817.5
1752.9
1917.3
1654.1

Si:faeite*;:-
ftbs/dayf-

-134
-4
39
187
-10
66
37

-139
80
-60
156
785

-
0
-
14
81
52
193
892
478
104
-65
164

-263
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Table 4.2-1 (Continued)
Mass Loading Upper South Fork

Psrt2,CSMUnitl
Upper South Fork Watershed

Section 4.0
September 2001

Page 4-64

W:\027

Location
SF249
SF253
SF254
SF259
SF264
SF268
SF270
SF271
SF205
SF208
SF215
SF220
SF227
SF228
SF232
SF233
SF235
SF237
SF239
SF24I
SF243
SF247
SF249
SF253
SF254

Sample
No.

46547
46545
46546
46544
46579
46543
46542
46541
168411
168414
168421
168425
168432

. 168433
168437
168438
168440
168411
168414
168421
168448
168451
168453
168456
168457

Upper SFCDR
Segment

*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*

Sample
•:;Type

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

Sample
Date

12-May-98
12-May-98
12-May-98
12-May-98
16-May-98
11 -May-98
11 -May-98
1 l-Ma>-98
lO-Nov-97
lO-Nov-97
09-Nov-97
08-Nov-97
07-Nov-97
07-Nov-97
09-Nov-97
09-Nov-97
08-Nov-97
08-Nov-97
07-Nov-97
07-Nov-97
OS-Nov-97
07-Nov-97
06-Nov-97
06-Nov-97
06-Nov-97

Flow
(CFS)
758
865
1390
902
776
1280
1230
.1530
13.5
21.5
34.4
42.2
53,7
73.7
86.3
85.5
111
149
118
119
120
150
121
131
146

Flow
Delta
-141.0
107.0
525.0
-488.0
-126.0
504,0
-50.0
300,0

0.0
8.0
12.9
7.8
11.5
20.0
12.6
-0.8
25.5
38.0
-31.0

1.0
1.0

30.0
-29.0
10.0

12:0

Total Lead -.,•:•• x-
Cone.
(HR/ty
21.4
21.9
24.7

17
17.4
19.1
7.7

58.4
0.27
2.3

32.8
8.4
11
7.3

36.8
30.6
49.1
32.1
43.3
40.8
31.6
31.2
30.8
26.8
27.1

Load
(Ibs/day)

87.3
101.9
184.7
82.5
72.6
131.5
51.0

480.7
0.0
0.3
6.1
1.9
3.2
2.9
17.1
14.1
29.3
25,7
27.5
26.1
20.4
25.2
20.1
18.9
21.3

v Delta*
(Ibs/day)

-13
, 15
83

-102
-10
59
-81
430
0
0
6
.4
1
0
14
-3
15
4
2
-1
-6
5
-5
-1
2

* .^.^./DlssolvediZtac" . . . . . ,
• Cone,

iJ&ibL
371
414
412
429
472
324
525
502
6.78

10
11.4
135
164
193

1310
1330
1020
1130
1180
1110
1160
1260
1190
1230

•'•'• ILoad ;<
(Ibs/day)

1513.0
1926.6
3081.0
2081.8
1970.5
2231.2
3474.1
4132.2

0.5
1.2
2,1

30.6
47.4
76,5
608.2
611.8
609.1
905.8
749.1
710,6
748.9
1016.8
774.7
R66.9

1300 921.1

Delta*
(Ibs/day)

-141
414
1154
-999
-111
261
1243
658
0
1
1

29
17
29
532
4
-3

297
-157
-38
38

, 268
-242
92
154 J
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Table 4.2-1 (Continued)
Mass Loading Upper South Fork

Part2,CSMUnitl
Upper South Fork Watershed

Section 4.0
September 2001

Page 4-65

Location
SF258
SF259
SF263
SF264
SF268
SF270
SF271
SF228
SF268
SF270
SF271

Sample
No.

168461
168462
168466
168467
168471
168473
168474
202431
202431
202432
202433

Upper SFCDR
Segment

*
*
*
*
*
*
*
1
*
*
*

Sample
Type
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

Sample
Date

06-Nov-97
06-Nov-97
05-Nov-97
05-Nov-97
05-Nov-97
04-Nov-97
04-Nov-97
24-Nov-98
24-Nov-98
24-Nov-98
24-Nov-98

Flow
(CFS)

144
145
162
163
177
183
248
49.7
156

139.4
297

Flow
Delta
-2.0
1.0

17.0
1.0
14.0
6.0

65.0
0.0

106.3
-16.6
157.6

Total Lead
Cone,

25.4
22.3
22
19.9
19.3
30.6
28.2

15
14
38
35

Load
(Ibs/day)

19.7
17.4
19.2
17.5
18.4
30.1
37.6
4.0
11.7
28.5
55.9

Delta"
(Ibs/day)

-2
-2
2
-2
1
12
7
0
8
17
27

,•••:,, Dissolved Zinc . . . ;
Cone.'. •
fwi/ii;
1360
1380
1080
1070
1190
2010
1540
282
1580
2490
1840

Load
(Ibs/day)

1053.6
1076.5
941.3
938.3
1133.2
1978.9
2054.7

75.4
1326.1
1867.4
2940.1

Delta*
(Ibs/day)

32
23

-135
-3
195
846
76
0

1251
541
1073

"The Delta value reported at a sample location is the difference between Mass load at that location and the next upstream Sample location, except for side streams and adits which are the mass load
at that location,
* : Sample Location in CSM2, Segments MidQradSegOl and MidGradSeg02
- : Mass Load or Delta not calculated

RV: River Sample
OF: Outfall Sample
CFS: Cubic feet per Second
Hg/1: Micrograms per liter
Ibs/day: pounds per day
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5.0 FATE AND TRANSPORT

The fate and transport of metals in surface water, groundwater, and sediment in the Upper South
Fork Watershed are discussed in this section. A conceptual model of fate and transport,
important fate and transport mechanisms, and a summary of the probabilistic model developed to
evaluate fate and transport, were presented in the fate and transport section in the Canyon Creek
report and are not repeated here. This section draws upon that general information.

Initial findings on metals concentrations and mass loading for this segment, as presented in
Section 4, Nature and Extent, are briefly summarized in Section 5.1. Results of the probabilistic
modeling are presented in Section 5.2. Sediment transport is summarized in Section 5.3. A
summary of fate and transport of metals hi the Upper South Fork Watershed is presented in
Section 5.4.

5.1 INTRODUCTION

The Upper South Fork Watershed contributes significant quantities of cadmium, lead, zinc, and
other metals to the South Fork. The lowest and highest dissolved cadmium, lead, and zinc and
total lead loadings measured during six sampling events (from October 1991 to May 1999) are
listed in Table 5.1-1. Potential sources of these metals in the watershed were identified for each
segment in Section 4.1 and preliminary mass loading estimates were discussed in Section 4.2.
Brief summaries of those results are included in this section.

5.2 MODEL RESULTS

Results from the probabilistic model are discussed for cadmium, lead, and zinc in this section.
Modeling results for estimates of discharge are discussed in Section 5.2.1. Modeling results for
estimates of chemical concentrations and mass loading of cadmium, lead, and zinc are discussed
in Section 5.2.2. Data and associated calculations are included in Appendix C.

Data were evaluated for two separate sampling locations. Only sampling locations with 10 or
more individual data points for each parameter of interest were evaluated. The two sampling
locations, in order from upstream to downstream, are SF220 and SF228. Sampling locations are
shown on Figure 5.2-1. The first, and most upgradient, sampling location evaluated, SF220, is

W:\02700\0106.012\CSM Unit UUpper Watersheds\UpperSF\Section S.wpd
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immediately downstream of Mullan. The second sampling location, SF228, is situated a couple
of river miles upstream of Wallace and immediately downstream of the Golconda tailings.

River stretches bracketed by sampling locations are designated reaches. For example, the portion
of the Upper South Fork lying between sampling locations SF220 and SF228 is called a reach.
Accordingly, there is one reach encompassed by the two sampling locations.

5.2.1 Estimated Discharge

An example of the lognormal distribution of discharge data at sampling location SF228 at is
shown in Figure 5.2-2. Data from sampling location SF228 are used throughout this discussion
for consistency of presentation and because more data are available at this location than at other
locations. In Figure 5.2-2, discharge (in cfs) is plotted on a log scale versus the normal standard
variate. The normal standard variate is equivalent to the standard deviation for a normalized
variable. When the log of a variable (e.g., discharge) is plotted versus the standard normal
variate, a straight line will result if the data are lognormally distributed. The cumulative
distribution function gives the probability that the observed discharge at any given time will not
be exceeded by the estimated discharge at that cumulative probability. The cumulative
distribution function is plotted versus the normal standard variate in Figure 5.2-3, To determine
the probability of occurrence of a specific discharge, first select the discharge of interest on
Figure 5.2-2, then find its corresponding normal standard variate. Using that value for the
normal standard variate, look up its corresponding cumulative probability in Figure 5.2-3. For
example, for a discharge of 100 cfs, the normal standard variate is approximately 0.4
(Figure 5.2-2). Looking on Figure 5.2-3, this value corresponds to a cumulative probability of
approximately 0.66; therefore, approximately 66 percent of the time, discharges at this location
will be 100 cfs or less.

The probability distribution function (PDF) shown in Figure 5,2-2 is a predictive tool that can be
used to estimate the expected discharge and provide a quantitative estimate of the probability that
the observed discharge will not exceed a given value. Conversely, one can find the estimated
discharge rate having a specified probability of exceedance or non-exceedance by the observed
discharge.

As shown in Figure 5.2-2, there is a good fit of the lognormal regression line (solid line in
Figure 5.2-2) to the data. This goodness of fit, as evidenced by a high coefficient of
determination (r2 = 0.92), supports the assumption that discharges are lognormally distributed.
The dotted line represents the true (ideal) lognormal distribution having the same mean (118) and
coefficient of variation (1.38) as the actual data. The expected value, or average discharge rate,
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for the Upper South Fork at location SF228 is approximately"! 15 cfs. Expected values for
discharge at both sampling locations are summarized in Table 5.2-1.

Estimated gains or losses in discharge (EV) and the coefficients of variation (CV) for the one
reach on the Upper South Fork are listed in Table 5.2-2. The reach between SF220 and SF228
gains an estimated 28.8 cfs. Losses tend to occur where the gradient lessens and the valley
broadens, while gains generally occur where the valley narrows.

5.2.2 Estimated Zinc, Lead, and Cadmium Concentrations and Mass Loading

Dissolved cadmium and zinc and total lead concentrations and loads were evaluated using the
probabilistic model at the two sampling locations (one reach) that contained a minimum often
data points.

5.2.2.1 Individual Sampling Locations

To illustrate the lognormal distribution of dissolved zinc, total lead, and dissolved cadmium
concentrations and dissolved zinc, total lead, and dissolved cadmium loading at sampling
location SF228 on the Upper South Fork, Figures 5.2-4 through 5.2-9 are provided. The high
r-squared values (r2) for the dissolved concentrations and total loads when plotted lognormally
attest to the fact that the data follow a lognormal distribution. For dissolved concentrations, the
r-squared values for zinc and cadmium were 0.79 and 0.90, respectively. The r-squared value for
the total lead concentration was 0.87. The corresponding values for dissolved zinc, total lead,
and dissolved cadmium loads were 0.83, 0.96, and 0.96, respectively.

To assist in interpreting and placing the results in context, screening levels, and expected values
are shown on the figures where applicable. In the Final Technical Support Document of August
2000 (USEPA 2000), no TMDLs were provided for the Upper South Fork and, therefore, no
TMDLs are included on the plots.

The screening level for dissolved cadmium in surface waters is 0.38 p.g/L. Several cadmium
measurements at SF228 were above this screening level. None of the measured cadmium
concentrations exceeded 10 times the screening level (Figure 5.2-4). The estimated dissolved
cadmium concentration of approximately 1.07 (ig/L is greater than the screening level.

The majority of the total lead concentrations are less than the screening level (15 jig/L)
(Figure 5.2-5). The estimated expected lead concentration (approximately 9.21 jig/L) is also less
than the screening level.
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Almost all dissolved zinc concentrations (Figure 5.2-6) measured at sampling location SF228 fall
between the screening level and 10 times the screening level of 42 u,g/L. The estimated
dissolved zinc concentration (188 ug/L) exceeds the screening level for zinc.

Dissolved zinc and cadmium and total lead loads are shown on Figures 5.2-9, 5.2-7, and 5.2-8,
respectively. The estimated dissolved zinc load of 89.4 pounds per day at SF228 located above
Wallace exceeds the 90th percentile TMDL for the dissolved zinc load (81.7 pounds/day) below.
Wallace. The estimated total lead load (8.22 pounds/day) at SF228 above Wallace is several-fold
greater than the 90th percentile TMDL (1.64 pounds/day) for the total lead load below Wallace.
Sampling location SF228 is on the South Fork before Canyon and Ninemile Creeks enter the
South Fork, and sampling location SF233 (for which the TMDL was developed) is on the South
Fork after Canyon and Ninemile Creeks enter the South Fork. TMDLs for non-point sources are
for dissolved loads. However, the TMDL for the dissolved lead load was multiplied by a
translator (USEPA 2000) to convert to a total lead load. The translator is the ratio of total lead to
dissolved lead. In contrast to the dissolved zinc and total lead loads, the estimated value of the
dissolved cadmium load at SF228 above Wallace (0.504 pounds/day) is lower than the 90th
percentile TMDL for dissolved cadmium (0.934) established below Wallace at SF233.

Figures similar to Figures 5.2-4 to 5.2-9 were developed for each of the sampling locations. The
results of these and additional analyses are presented in Appendix C. Data in Appendix C were
used to compute estimated expected values and coefficients of variation for dissolved and total
zinc, lead, and cadmium concentrations and loads hi the one reach of the Upper South Fork. The
resulting computations are presented hi Tables 5.2-3 through 5.2-8. The calculations were
performed in the same manner as described in the discharge section (Section 5.2.1).

The expected values of dissolved cadmium and zinc and total lead concentrations and loads
generally increase, with some exceptions, as one progresses downstream on the Upper South
Fork.

The reach hi this segment extends from SF220 below Mullan to SF228 below the Golconda Mill
site. The estimated values of the dissolved zinc concentrations and loads increase in this reach
(Appendix C) by approximately 58 ug/L. Estimated value of dissolved zinc concentration at the
downgradient station in this reach (SF228) exceed screening level for dissolved zinc in surface
waters by approximately four-fold.

"Vobabilistic modeling indicated that approximately 93 percent of the cadmium concentration
d essentially 100 percent of the zinc concentration would be in the dissolved phase compared

,o only 13 percent of the lead. Based on evaluation of data at SF228, estimated values of the
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total loadings from segment Upper SFCDRSegOl for zinc, lead, and cadmium are,
approximately, 89.4 pounds/day, 8.2 pounds/day, and 0.5 pounds/day, respectively.

5.2.2.2 Concentrations Versus Discharge

The following discussion is based on evaluation of data (Appendix C) at SF228. There is a
decrease in dissolved zinc concentrations with increased discharge. Total lead concentrations
increased with increasing discharge. Similarly to zinc, estimated values of dissolved cadmium
concentrations also exhibited decreased concentrations with increased discharge.

Ion speciation solubility calculations performed with the MINTEQA2 geochemical computer
code indicated there were no solid phases controlling zinc concentrations in surface waters in the
Coeur d'Alene basin. Decreasing zinc and cadmium concentrations with increased discharge
rates support this hypothesis by indicating that no solid has achieved equilibrium with these
surface waters. Otherwise, the concentrations would remain relatively constant at different
discharge rates. As indicated in the solubility and adsorption modeling, adsorption is the most
likely control on zinc and cadmium concentrations. Accordingly, mechanistic modeling supports
conclusions inferred from the regression analyses developed here.

5.3 SEDIMENT FATE AND TRANSPORT

Sediment transport processes were discussed in detail in Section 3. Brief summaries of
sediment transport processes active in the watershed are presented in this section, followed by
descriptions of sediment sources and transport processes observed hi each segment.

5.3.1 Sediment Transport Processes

The physical processes of rain falling on soil, runoff from snowmelt or precipitation, channel
bank and bed erosion, or mass movement incorporates sediment into streams of water. Water in
streams transports, deposits, and sorts the delivered sediment based on the stream energy,
discharge, and size and quantity of sediment.

Sediment transport by streams is a natural process; however, human activities such as logging,
road building, urbanization, or land clearing can significantly increase the rate at which sediment
transport occurs. For instance, land clearing exposes soil and rock that may be subject to
erosion. Further, this disturbance may decrease the amount of water storage in the soil,
increasing runoff rates and providing additional surface water and energy for sediment transport.
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The rate at which sediment passes through a cross section of a stream system is referred to as the
sediment yield. This annual sediment yield may be broken down into components that describe
the method of transport, suspended load and bedload. Suspended load consists of particles small
and light enough to be carried downstream in suspension by shear and eddy forces in the water
column. Bedload consists of larger and heavier particles that move downstream by rolling,
sliding or hopping on the channel bed (Dunne and Leopold 1978).

Sediment transport (paniculate metal loading) occurs at even the smallest of stream channel
discharge but the majority of movement occurs during moderate to high discharge when shear
forces are greatest (Leopold et al. 1992). High-flow periods usually occur in the spring as a
result of precipitation and snowmelt but can occur in midwinter for the same reasons. Physical
erosion of riverbanks and channels during high-flow events causes particulate forms of metals to
reenter the river and be transported. There is a propensity for increased erosion during high-flow
events and following high flow events when river banks are saturated and the river stage
decreases and a propensity for sediment deposition as river stage decreases. Upon entering Pine
Creek, dissolved and particulate metals are transported downstream. In general, where the creek
widens into floodplains there is a tendency for surface water to discharge dissolved metals to
groundwater and deposit suspended sediment onto the streambed.

As suspended or bedload particles are transported by the river system, there is a possibility that
metals will desorb from the sediments and enter the river in the dissolved phase. Furthermore,
metals may enter the river from riverbank porewater. During high flow events, riverbanks and
adjacent floodplain areas store water. The stored pore water can increase in concentration as
metals desorb from sediments or as precipitated solid phases and minerals dissolve. As the
waters subside, these dissolved metals reenter the river system and are transported.

Sediment derived in the Upper South Fork is transported through the system and into the South
Fork. Sediment sources in the Upper South Fork are mine waste and tailings, rock debris
situated adjacent to channels, mobilization of channel bed sediment, bank erosion, and sediment
derived from road drainage. Because no sediment transport data were collected for the Upper
South Fork, estimates of sediment transport for water year 1999 were made using the sediment
transport analysis from Canyon andNmemile Creeks. It should be kept in mind that sediment
yields in Canyon and Ninemile Creeks may have been impacted by remediation efforts. These
analyses produced annual sediment yields for Canyon and Ninemile Creeks for three size classes
of particles—fines, sand, and bedload—expressed as tons per square mile of drainage area. As
land use in these watersheds is similar to the land use in the Upper South Fork, these sediment
yields were used to estimate sediment yield in the Upper South Fork. The sediment yield per
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drainage area was averaged for each size class and applied to the Upper South Fork to estimate
an annual sediment yield.

With a drainage area of approximately 50 square miles, the total suspended sediment yield for
water year 1999 was approximately 42 tons per year per square mile. Of that, approximately 17
tons was sand and 25 tons was fines, for a total of approximately 2,113 tons of suspended
sediment transported in water year 1999. Annual bedload sediment yield was approximately 6
tons per year per square mile in water year 1999 for a total of about 300 tons. Summing
estimated suspended and bedload sediment yield gives an estimate total sediment yield for water
year 1999 for the Upper South Fork Watershed of 2,413 tons per year.

Suspended sediment and bedload samples were not analyzed for total metals; therefore mass
loading was estimated from total and dissolved surface water data as described in Section 5.2.

5.3.2 Watershed Description

The Upper South Fork has approximately 70,000 feet, or 13.3 miles, of mapped channel.
Channel slope varies from less than 1 percent at the downstream portions to more than 15 percent
at the headwaters.

Moving downstream from the headwaters, the channel meanders through a valley typically
700 feet wide. Few anthropogenic constraints such as roads exist in this reach of channel.
Likely sediment sources include mine waste and tailings, minor bank erosion, and channel bed
remobilization with possible migration of channel location. Channel confinement by road
embankments begins at the Lucky Friday Tailings Ponds. Sediment sources in this reach include
minor bank erosion and channel bed remobilization. If surface water drainage from the tailings
pond is connected to the Upper South Fork, it also may be a sediment source.

From the Lucky Friday Tailings Pond to the town of Mullan, the channel slope varies from 1 to
5 percent. It appears the channel is constrained in location by embankments from secondary
roadways and the mill, mine, and tailings dams from the Lucky Friday Mine among others.
Likely sediment sources in this area are mine waste and tailings, remobilization of channel bed
material, and minor bank erosion. Sediment from the exposed areas around the mines, mills and
tailings dams could also enter the Upper South Fork if surface water drainage from these sites
flows into the Upper South Fork.

Interstate 90 runs adjacent to the Upper South Fork beginning near the town of Mullan. A high
floodplain is situated between the channel and the 1-90 embankment. Sediment sources in this
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reach are likely channel bed remobilization and minor bank erosion with some potential for
erosion into the floodplain deposits between the channel and 1-90. From the town of Mullan to
the mouth of Canyon Creek, the channel is channelized and constrained. The channel flows
adjacent to the Mary D Claim workings, Golconda Tailing and Golconda Mine and Mil!site5 with
exposed sediment surrounding these areas. Likely sediment sources in this reach are
remobilization of channel bed material and minor bank erosion. Sediment could be contributed
from the mine and mine workings if surface water drainage from these deposits flows into the
Upper South Fork.

533 Summary of Sediment Transport

Approximately 2,413 tons of sediment was transported from the Upper South Fork to the South
Fork in water year 1999, Sediment sources include mine waste and tailings, channel bed
remobilization, minor bank erosion, lateral migration and rock debris piles adjacent to the stream.

5.4 SUMMARY OF FATE AND TRANSPORT

The probabilistic mode! was used to quantify and summarize the available data and to estimate
pre-remediation metals concentrations in surface water and mass loading to the Upper South
Fork Watershed. Sediment transport was evaluated using USGS suspended and bedload
sediment discharge data. Results are summarized in this section.

Surface water discharge, metals concentrations (total and dissolved), and mass loading data were
analyzed using lognormai PDFs at two separate sampling locations in the Upper South Fork
Watershed. Only results for cadmium, lead, and zinc were analyzed. Regressions were
developed for total and dissolved concentrations versus discharge to quantify and identify trends
in concentrations and mass loading with changing discharge rates. The percentages of dissolved
and particulate forms of metals were computed from the estimated expected values predicted by
the model.

Results of the probabilistic modeling indicate:

* Dissolved cadmium and zinc concentrations exceed their corresponding screening
levels. Total lead concentrations remain below the screening level.
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• Lead and zinc mass loading exceed the TMDLs established for the portion of the
South Fork above Wallace. The estimated total dissolved cadmium load is less
than the TMDL.

• In general, concentrations of dissolved cadmium and zinc tend to decrease, and
total lead tends to increase, as discharge increases. Mass loading tends to increase
as discharge increase.

• Potential major source areas identified in each reach are listed in Table 5.4-1.
Identification of major source areas was primarily based on the estimated
contributions of sites to dissolved zinc loading in surface water of the Coeur
d'Alene River basin. The identification process and backup documentation is
presented in Draft Technical Memorandum No. 1: Candidate Alternatives and
Typical Conceptual Designs, Coeur d'Alene Basin Feasibility Study (URSG and
CH2M Hill 2000).

To illustrate the observed trends of estimated expected values throughout the watershed,
estimated expected values for cadmium, lead, and zinc concentrations and mass loading are
shown in Figures 5.4-1 through 5.4-6.

W:\02700\0106.012\CSM Unit UUpper Watersheds\UpperSF\Section S.wpd



Figure 5.2-1
Upper South Fork Coeur tfAlene

River Watershed
Sampling Locations Evaluated in

Probabilistic Modeling

LEGEND

• Sampling Location
/V Stream

/•/ Interstate 90
* City

C3 Upper South Fork Coeur d'Atone
River Watershed

C3 River Segment
mt Ukemiver
dJ Source Area

Idaho

Location Map

, NOTES

•1) Bast map coverages obtained
from th« Coeur dVUene Tribe.
URS Gretnw Inc., CH2M HILL, and Ul«
Bureau of Land Management

SCALE 1:60,000

0.5 0 0.5 Miles

027-WCO-102Q
Coeur tfAtene Basin RI/FS
Rl REPORT

x>EPA
REGION 10

SWs Ptane CoeriNte Wtst 2m«,



Probabilistic Modeling Results for Discharge at SF228
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Probabilistic Modeling Results for Dissolved Cadmium Concentrations at SF228
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Probabilistic Modeling Results for
Dissolved Zinc Mass Loading at SF228
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Table 4
Selected Screening Levels—Soil and Sediment

Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

Upper Coeur d'Alene River
Basin

Soil
(mg/kg)

31.3a

22b

9.8d

100d

65,000b

I71b

3,597b

23.5a

391"

280b

Sediment
(mg/kg)

3.30b

13.6b

1.56b

32.3b

40,000C

51.5"

I,210b

0.1 79b

4.5C

200b

Lower Coeur d'Alene River
Basin

Soil
(mg/kg)

31.3a

12.6b

9.8d

100d

27,600b

47.3b

1,760"

23 .5a

391a

97. lb

Sediment
(mg/kg)

3C

12.6b

0.678"

28°

40,000°

47.3b

630C

0.1 79b

4.5C

97.1b

Spokane River Basin

Soil
(mg/kg)

31.3"

9.34b

9.8d

100d

25,000"

14.9b

l,760a

23 .5a

391a

66.4b

Sediment
(mg/kg)

3C

9.34b

0.72b

28°

40,000°

14.9b

663"

0.1 74C

4.5C

66.4b

"U.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/sfund/prg. February 3,2000. _..

"Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.

cValues as presented in National Oceanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M, F. Buchman, 1999. Values generated from numerous
reference documents.

dFinal Ecological Risk Assessment. Coeur d'Alene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18, 2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligrams per kilogram
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Table 5.1-1
Low and High Instantaneous Metal Loading Values for

Six Sampling Events From May 1991 to May 1999

Metal

Dissolved Cadmium

Total Lead

Dissolved Lead

Dissolved Zinc

•-"'Low'""'.',.... "".'V^:/-'
(pounds/day)

0.07

0.779

0.13

1.69

High
(pounds/day)

1.04

24.9

0.61

6.9

Table 5.2-1
Estimated Expected Values of Concentrations and Loads Compared to Screening

Levels and TMDLs for the South Fork Above Wallace

Sampling
Location

Screening Level or
TMDL"

SF220

SF228

Concentration (j*g/L)

Dissolved
Cadmium

0.38

0.659
(0.545)

1.07
(0.455)

Total
Lead

15

11.1
(0.593)

9.21
(0.902)

Dissolved
Zinc

42

130
(0.679)

188
(0.741)

Mass Loading (pounds/day)

Dissolved
Cadmium

0.934

0.219
(1.11)

0.504
(1.05)

Total
Lead

1.64

4.96
(1.65)

8.22
(3.9)

Dissolved
Ziac

81.7

35.0
(0.666)

89.4
(1.23)

Discharge
(els)

NA

85.8
(1.39)

114.6
(1.32)

"TMDLs shown are for the South Fork at Wallace.

Notes:
NA - not applicable
Values in parentheses are coefficients of variation
p.g/L - micrograms per liter
cfs - cubic feet per second
Bold indicates exceedance of screening level
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Table 5.2-2
Estimated Gains or Losses (EV[X]) in Discharge

Reach - between location XI and
Xj (# of samples)

SF220 (4!) to SF228 (47)

Estimated expected value of gain
or loss (EY[X]) in discharge, cfe

28,8

Coefficient of variation (CV) for
reach (pxt,xj — 0.9)

2.4

Note:
cfs - cubic feet per second

Table 5.2-3
Estimated Gains or Losses (EVfXj) for Dissolved Zinc Concentrations and Load

Reach - between
location Xi and Xj

(no. of samples)

SF220(4I)to
SF228 (47)

Estimated
expected value of

increase or
decrease in the

concentration of
dissolved zinc

<l»g/L}

58

Estimated
coefficient of

variation (CV) for
the dissolved zinc

<pxMy=Q,9)

1.2

Estimated
expected value of
gain or loss in the
dissolved zinc load

(Ibs/day)

54.4

Estimated
coefficient of

variation (CV) for
the dissolved zinc

load
(pxMj = 0.9)

1.6

Notes:
ug/L - micrograms per liter
Ibs/day - pounds per day
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Table 5.2-4
Estimated Gains or Losses (E[V]) for Total Lead Concentrations and Load

Reach - between
location XI and Xj

(no. of samples)

SF220(41)to
SF228 (47)

Estimated • ;
expected value of

increase or
decrease in the ~

total concentration
•of lead (fig/L)

-1.89

Estimated : ^L.
Coefficient of ^ ;:

variation (CV) for™
• ' • • „ ; total lead ^ |

: concentrations

2.0

Estimated
expected value of
gain or loss in the

: total lead load ,
(Ibs/day)

3.26

Estimated
* coefficient: of
variation (CV) for
the total lead load

7.7

Notes:
ug/L - micrograms per liter
Ibs/day - pounds per day

Table 5.2-5
Estimated Gains or Losses (E[Vj) for Dissolved Cadmium Concentrations and Load

Reach - between
location Xi and Xj

(# of samples)

SF220(41)to
SF228 (47)

Estimated
expected value of

increase or
decrease in the

concentration of
dissolved cadmium

(wg/L)

0.41

Estimated
coefficient of

variation (CV) for
the dissolved

cadmium
(pxi,xj = 0.9)

0.6

- - - • .- - • 77— —.• • • -

Estimated
r expected value of

gain or loss in the
dissolved cadmium

load
(Ibs/day)

0.285

Estimated
coefficient of

variation (CV) for
the dissolved

cadmium load
(pxi,xj=6.9)

1.2

Notes:
[ig/L - micrograms per liter
Ibs/day - pounds per day
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Table 5,4-1
Potential Major Source Areas in the Upper South Fork Watershed

Reacb

Upstream
ofSF220

SF220 to
SF22S

Location Description

Headwaters to just downgradient of Mullan

Downgradient of Mulian to downgradient
of the Golconda Minesite

Associated Source Areas

Morning No, 6 Mine and Mill
Gold Hunter No. 6
Lucky Friday Mine and Tailings Pond

Grouse Gulch Mines
Goiconda Mine and Mill (Star 1200 Level and
West Star Mine)
Upper SFCDAR Impacted Floodplain
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Data Source References

Data Source
References*

2

3

4

5

6

7

Data Source Name
URSFSPANos. 1,2,
and 3

URSFSPANo.4

MFG Historical Data
Spring 1991

MFG Historical Data
Fall 1991

EP A/Box Historical
Data

IDEQ Historical Data

Data Source Description
Fall 1997: Low Flow and Sediment
Sampling

Spring 1998: High Flow Sampling

Spring 1991 : High Flow Sampling

Fall 1991: Low Flow Sampling

Superfund Site Groundwater and
Surface Water Data

IDEQ Water Quality Data

' ' ' = . . • - ^ 4 , > - ^ i ^ - ' r V V' -, - • -- . •,;. ••• , -. . Reference , •. , ' '
URS Greiner Inc. 1997. Field Sampling Plan Addendum 1 Sediment Coring in the
Lower Coeur d'AIene River Basin, Including Lateral Lakes and River Floodplains
URS Greiner Inc. 1997. Field Sampling Plan Addendum 2 Adit Drainage, Seep and
Creek Surface Water Sampling
URS Greiner Inc. 1997. Field Sampling Plan Addendum 3 Sediment Sampling Survey
in the South Fork of the Coeur d'AIene River, Canyon Creek, and Nine-Mile Creek
URS Greiner Inc. 1998. Field Sampling Plan Addendum 4 Adit Drainage, Seep and
Creek Surface Water Sampling; Spring 1998 High Flow Event
McCulley, Frick & Gillman, Inc. 1991. Upstream Surface Water Sampling Program
Spring 1991 High Flow Event, South Fork Coeur d'AIene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
McCulley, Frick & Gillman, Inc. 1992. Upstream Surface Water Sampling Program Fall
1991 Low Flow Event, South Fork Coeur d'AIene River Basin above Bunker Hill
Superfund Site: Tables 1 and 2
CH2MHill. 1997. Location of Wells and Surface Water Sites, Bunker Hill Superfund
Site. Fax Transmission of Map August 11, 1998
Environmental Protection Agency. 1998. E-mail from Ben Cope July 15, 1998. Subject:
2 Datasets File Attached: BOXDATA.WK4
Idaho Department of Environmental Quality. 1998. Assortment of files from Glen Pettit
for water years 1993 through 1996
Idaho Department of Environmental Quality. 1998. E-mail from Glen Pettit October 6,
1998 Subject: DEQ Water Quality Data Files Attached: 1998 trend Samples.xls, 1997
trend Samples.xls
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Data Source References (Continued)

Data Source
References*

8

10

11

12

13

Data Source Name
EPA7NPDES Historical
Data

URSFSPANo. 5

URSFSPANo, 8

Historical Groundwater
Data from MFG
Historical Data from US
Forest Service, Idaho
Geological Survey and
others

Data Source Description
Water Quality based on NPDES
Program

Common Use Areas Sampling

Source Area Sampling

1997 Annual Groundwater Data
Report Woodland Park
Historical Data on Inactive Mine
Sites USFS, IGS and CCJM, 1994-
1997, Prichard Creek, Pine Creek
and Summit Mining District

Reference
Environmental Protection Agency. 1998, E-mail from Ben Cope August 11,
1998/September2, 1998. Subject: Better PCS Data Files/Smelterville. Attached:
PCS2.WK4, PCSREQ.698/TMT-PLAN.XLS
Environmental Protection Agency. 1998. E-mail from Ben Cope August 5, 1998.
Subject: State of Idaho Lat/Longs File Attached: PAT.DBF
Environmental Protection Agency. 1998. E-rnail from Ben Cope July 15, 1998, Subject:
2 Datasets File Attached: PCSDATA.WK4
URS Greiner Inc. 1998. Field Sampling Plan Addendum 5 Common Use Areas: Upland
Common Use Areas and Lower Basin Recreational Beaches; Sediment/Soil, Surface
Water, and Drinking Water Supply Characterization
URS Greiner Inc. 1998. Field Sampling Plan Addendum 8 Tier 2 Source Area
Characterization Field Sampling Plan
McCuIley, Prick & Gillman. 1998, 1997 Annual Groundwater Data Report Woodland
Park
Mackey K, Yarbrough, S.L, 1995. Draft Removal Preliminary Assessment Report Pine
Creek Millsites, Coeur d'AIene District, Idaho, Contract No. 1422-N651-C4-3049
Idaho Geological Survey. 1999, Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. I, Prichard Creek and Eagle Creek Drainages
Idaho Geological Survey. 1 999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. Ill, Coeur d'AIene River Drainage Surrounding the Coeur d'AIene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages)
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. IV, Prichard Creek and Eagle Creek Drainages
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Data Source References (Continued)

Data Source
References*

13

14

15

16

Data Source Name
Historical Data from US
Forest Service, Idaho
Geological Survey and
others (continued)

Historical Sediment
Core Data: University
of Idaho (Thesis papers)

URSFSPANo.9

Historical Sediment
Data

Data Source Description

Historical Lateral Lakes Sediment
Data from F. Rabbi and M.L.
Hoffman

Source Area Characterization; Field
XRF Data

Electronic Data compiled by USGS

'"';"~ " '' • ' V; • :/ • Reference'" •"'
Idaho Geological Survey. 1999. Site Inspection Report for the Abandoned and Inactive
Mines in Idaho on U.S. Forest Service Lands (Region 1), Idaho Panhandle National
Forest Vol. V, Coeur d'Alene River Drainage Surrounding the Coeur d'Alene Mining
District (Excluding the Prichard Creek and Eagle Creek Drainages) Part 2 Secondary
Properties
US Forest Service. 1995. Pilot Inventory of Inactive and Abandoned Mine Lands, East
Fork Pine Creek Watershed, Shoshone County, Idaho
Characterization of Heavy Metal Contamination in Two Lateral Lakes of the Lower
Coeur d'Alene River Valley, A thesis by M.L. Hoffrnann, May 1995
Trace Element Geochemistry of Bottom Sediments and Waters from the Lateral Lakes of
Coeur d'Alene River, A Dissertation by F. Rabbi, May 1994
CH2M Hill and URS Greiner. 1998. Field Sampling Plan Addendum 9 Delineation of
Contaminant Source Areas in the Coeur d'Alene Basin using Survey and Hyperspectral
Imaging Techniques
U.S. Geological Survey. 1992. Effect of Mining-Related Activities on the Sediment-
Trace Element Geochemistry of Lake Coeue d'Alene, Idaho, USA—Part 1: Surface
Sediments, USGS Open-File Report 92-109, Prepared by A.J. Horowitz, K.A. Elrick,
and R.B. Cook
US Geological Survey. 2000. Chemical Analyses of Metal-Enriched Sediments, Coeur
d'Alene Drainage Basin, Idaho: Sampling, Analytical Methods, and Results. Draft.
October 13, 2000. Prepared by S.E. Box, A.A. Bookstrom, M. Ikramuddin, and i.
Lindsey. Samples collected from 1993 to 1998.
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Data Source References (Continued)

Data Source
References*

17

18

22

23

24

25

28

Data Source Name
USGS Spokane River
Basin Sediment
Samples

USGS Snomelt Surface
Water Data

MFC Report on Union
Pacific Railroad Right-
of- Way Soil Sampling
URSFSPANo. 11A

URSFSPANo. 15

URSFSPANo. 18

USGS National Water
Quality Assessment
database

Data Source Description
Surface Sediment Samples Collected
by USGS in the Spokane River
Basin

Surface Water Data from 1999
Snomelt Runoff Hydrograph

Surface and Subsurface Soil Lead
Data

Source Area Groundwater and
Surface Water Sampling
Common Use Area
Sampling — Spokane River
Depositional and Common Use Area
Sediment Sampling - Spokane River

Surface water data for sampling
location NF50 at Enaville, Idaho

Reference
Environmental Protection Agency. 1999. Data Validation Memorandum and Attached
Table from Laura Castrilli to Mary Jane Nearman dated June 9, 1999. Subject: Coeur
d'AIene (Bunker Hill) Spokane River Basin Surface Sample Samples, USGS Metals
Analysis, <63 urn fraction, Data Validation, Samples SRH7-SRH30
USGS. 1999. USGS WY99.xls Spreadsheet dowloaded from USGS (Coeur d'AIene
Office) ftp site
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured near the
Peak of the 1999 Snomelt Runoff Hydrograph at 42 Stations, Coeur d'AIene River Basin
Idaho
USGS. 2000. Concentrations and Loads of Cadmium, Lead and Zinc Measured on the
Ascending and Descending Limbs of the 1999 Snomelt Runoff Hydrograph at Nine
Stations, Coeur d'AIene River Basin Idaho
MFG. 1997. Union Pacific Railroad Wallace Branch, Rails to Trails Conversion, Right-
of-Way Soil Sampling, Summary and Interpretation of Data. McCulley, Frick and
Oilman, Inc. March 14, 1997
URS Greiner Inc. 1999, Field Sampling Plan Addendum 1 1 A Tier 2 Source Area
Characterization
URS Greiner Inc. 1999. Field Sampling Plan Addendum 15 Spokane River - Washington
State Common Use Area Sediment Characterization
URS Greiner Inc. 2001. Final Field Sampling Plan Addendum No. 18, Fall 2000 Field
Screening of Sediment in Spokane River Depositional Areas, Summary of Results.
Revision!. January 2001.
USGS. 2001. USGS National Water Quality Assessment database:
http://infotrek.er,usf*s.gov/pls/nawqa/nawqa.wwv main.gohome. Data retrieved on
August 2, 2001 for station 12413000, NF Coeur d'AIene River At Enaville, Idaho.

"Reference Number is the sequential number used as cross reference to associate chemical results in data summary tables with specific data collection efforts.
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Coeur d'Alene Basin RI/FS Upper South Fork Watershed
RAC, EPA Region 10 Attachment 2
Work Assignment No. 027-RI-CO-102Q September 2001
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ABBREVIATIONS USED IN DATA SUMMARY TABLE

LOCATION TYPES:

AD adit
BH borehole
FP flood plain
GS ground surface/near surface
HA hand auger boring
LK lake/pond/open reservoir
OF outfall/discharge
RV river/stream
SP stockpile
TL tailings pile

QUALIFIERS:

U Analyte was not detected above the reported detection limit
J Estimated concentration

DATA SOURCE REFERENCES:

Data source references listed in Attachment I are included in the data summary tables in the
"Ref' column.

W:\02700\0106.012\CSM Unit INUpper Watersheds\UpperSF\Attachment 2.wpd



Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium Copper

Surface Soil (mg/kg)
GOLCON GS 3 05/19/1998 0 88
GOLCON BH 3 05/19/1998 0 71.2
GOLCON BH 3 05/19/1998 0 U6
GOLCON BH 3 05/19/1998 0 14
GOLCON BH 3 05/19/1998 0 226
GOLCON BH 3 05/19/1998 0 17.7
GOLCON BH 3 05/19/1998 0 1* 31S(TI
GOLCON BH 3 05/19/1998 0 1 155 1
LC 10022 RV 22 — 0.5
LC 10023 RV 22 — 0.5
LC10024 RV 22 - 0.5
LC10025 RV 22 - 0.5
LC10026 RV 22 - 0.5
LC10087 RV 22 - 0.5
LCIOQ88 RV 22 — 0.5
LC 10089 RV 22 - 0.5
LC 10090 RV 22 - 0.5
LC10091 RV 22 — 0.5
LC 10092 RV 22 - 0.5
LC 10093 RV 22 — 0,5
LC10094: RV 22 — 0.5
LClpQ95 RV 22 — 0,5
LC 10096 RV 22 - 0.5
SF401 GS 11 12/21/1998 0 19.7 J
SF401 GS; 11 ,12/21/1998 0
SF402 GS 11 12/21/1998 0 20.3 J
SF403 GS 11 12/21/1998 0 16.5 J
SF404 GS 11 12/21/1998 0 1.5 J
SF405 GS 11 12/21/1998 0 1.2 J
SF8164 TL 13 — '
SF8165 TL 13 ~
SF8166 TL 13 —
SF8167 TL 13 -
SF8267 TL 13 -

SF8269 TL 13 —

185 93.3 358
153 54.9 483
205 225 506
140 17.7 135

93.1 56.6 545
418 60.5 974

* 3010 4.5 31.7
139 1 21.2 499 1

42.1 11.9 954

35.4 13.8 210
28.2 1.1 3100

5.6 0.55 J 12.7
6.7 0.51 J 11

85 U 1.8 52
85 U 6.6 1400
85 U 0.78 130

85 7.7 1900
92 5.2 70

160 | 82 240 1
140 3.3 68

, . . . , , .,,.,,„,,.„.,.,.,,. . — _.„...„„,,.., —————— ———————————————— ̂  ————
Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Iron Lead Manganese Mercury Silver

| 124000
64300

1 * 3 3 8 0 0
1^^26800

| 207000
38200
41300
18100
29700
41500

29700

33200
22600
12900
12500
12000
19000
4400

190000
77000
65000
31000

* 37500
4120

* 23900
7970

541
* 65700

15500
12300

| 15900 26.4 96.5
| 5380 3.7 114

27700 37.2 81.1
2800 6 11.8
3420 10 119
2050 5.4 31.6

185 0.2 8.6
1110 14.2 145

P"̂ 3l
* 24100

15200
6610
3840
2650
1710
3700
3150
9400
2700

* 33500
7840
4570

4080
245
234
228
640

1500
160
150

*^21000
* 20000

0,9 19.2
2130
2100 1,6 15.6

864 0.13 12.6
2750 0.05 J 0.94 J
2670 0.07 J 0.69 J
690

1800
930

7500
4200
9500

78 840

Zinc

13400
12500

* 39400
2460

10100
8500
80.8
2390

1820

2880
324

97.2
89.7
620

1700
15
97
60

11000
120
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Rcf Dote In Feet Antimony Arsenic C

(Subsurface Soil (nig/kg)
COLCON BH 3 05/19/1998 0.5 42.4 127
GOLCON BH 3 05/19/1998 1 29,6 152
GOLCON BH 3 05/19/1998 0,5 105 184
OOLCON BH 3 05/19/1998 1 164 231
GOLCON BH 3 05/19/1998 0.5 15,3 HS
GOLCON BH 3 05/19/1998 1 7 ?™"""=~j|J'
GOLCON BH 3 05/19/1998 0,5 186 265
GOLCON BH 3 05/19/1998 1 68.1 311
GOLCON BH 3 05/19/1998 0.5 43.8 485
GOLCON BH 3 05/19/1998 1 44 141
GOLCON BH 3 OS/19/1998 0.08 885 * 2760
GOLCON BH 3 05/19/1998 0,5 1110 [̂ "''"''""'"SSI
GOLCON BH 3 05/19/1998 1 1700 * WO
GOLCON BH 3 05/19/1998 0,5 52 134
GOLCON BH 3 05/19/1998 1 67.3 118
LC 10022 RV 22 - 1
LC 10022 RV 22 — 1,5
LC 10023 RV 22 - 1
LCIQQ23 RV 22 - 1,5
LC 10024 RV 22 - 1
LC 10024 RV 22 — 1,5
LC10025 RV 22 - 1
LC 10025 RV 22 - 1,5
LCI0026 RV 22 - 1
LC 10026 RV 22 - 1.5
LC 10087 RV 22 - 1
LC10087 RV 22 - ' 1.5
LCI0088 RV 22 - I
LCIDQ88 RV 22 — 1.5
LCI0089 RV 22 - 1
LC10089 RV 22 - 1.5
LC 10090 RV 22 - 1
LCI0090 RV 22 ~ 1.5
LCI0091 RV 22 ~ 1
LC10091 RV 22 - 1,5
LC10092 RV 22 - 1
LC 10092 RV 22 - 1,5

___. ————————————— ̂ t^m ————————————————————————————————————————————————————————————————————————————

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Lewl By More Than IOX

Shaded Results With (*) Exceed
Screening Level By More Than 10'OX

tdmium Copper Iron Lead Manganese Mercury Silver Zinc

90.8 360 86500
88.6 467 88200
397 329 210000
543 341 225000

l*.-.J.Il45flQ.I
g"*""̂ MJr^jjSoi
* 52200

26,2 149 43300 7010
31,1 136 55100 4590
132 622 102000
138 400 205000

79.6 613 22400
25.6 | 552 97100

5.1 27,1 23600
3.2 25,7 29000
3,3 22.2 25500

^JUU. 491 60800
'"""'ST ~i"siis*'65!° 54400

1* 46300 1
* 39800

11600
* 17600

729
__^_J4|
"~~^~~27T
* 23600
* 26800

12800
4320
9470
2620

* 25500
6890

1* 28100

EZZHiEi]^^^itjfljij
4260 [
2250
8120

12200
1750
44 SO
1500
1670
4790
5260
2750
1720

9840 8.9 68
7920 8.8 68

26500 51.5 72
27500 35.6 1
3750 6.9 16

"lllT 4.8 13
23400 37.6 I;
26500 25.6 75
4670 9.8 51

15500 16,2 50

7 16200
4 15200
4 * 58300
8 * 83900
2 3560
3 4090
0 21000
6 25300
5 6980
6 3660

329 0,26 16.3 140
139 0,13 3.8 90,6
102 0.06 U 2.7 62.6

3080 14,8 65.9 4030
2610 18.4 68 8 7680
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Data SumnTary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic
Subsurface Soil (mg/kg)
LC 10093 RV 22 — 1
LCI0093 RV 22 — 1.5
LC 10094 RV 22 — 1
LCI0094 RV 22 - 1.5
LC10095 RV 22 - 1
LC 10095 RV 22 - 1.5
LC 10096 RV 22 - 1
LC 10096 RV 22 - 1.5

Sediment (mg/kg)
GOLCON GS 3 05/19/1998 0 50 1 214
SF522 HA 2 12/14/1997 0 9.08 UJ 15.1 J
SF523 HA 2 12/14/1997 0 4.07 UJ 9.62 J
SF524 HA 2 12/14/1997 0 3.1 1U 11 J
SF525 HA 2 12/14/1997 0 2.33 UJ 10.1 J
SF526 HA 2 12/15/199.7 0 5.24 UJ 11 J
SF526 HA 2 12/15/1997 0.17 0.948 J 9.93 J
SF528 HA 2 12/15/1997 0 2.7 UJ 8.95 J
SF529 HA 2 12/15/1997 0 4.54 UJ 18 j|
SF530 HA 2 12/15/1997 0 1 . 12U 3.19J
SF531 HA 2 12/15/1997 0 1.01 U 15.7 j|
SF531; HA 2 12|15(1997 0
SF533 ' HA 2 12|l5/l&97 0 3.19 U 10.3 J
SF534 HA 2 12/15/199,7 0 7.51 U 24.4 J
SF535 TP 2 12/I6/J1997 . 1 1.36 U 18.8 J
SF53.6 TP 2 12/16/J1997 0 14.7 J 28.4 J
SF537 TP 2 12/16/1997 1 26.9 J 84.2 J
SF538 TP 2 12/16/1997 1.5 1.03 U 4.8 J
SF539 TP 2 12/16/1997 0 0.996 U 4.43 J
SF540 TP 2 12/16/1997 2 1.01 U 10.3 J

Surface Water - Total Metals (ug/1)
SF10 RV 5 10/03/1991
SF201 RV 2 11/11/1997 0.75 U 1.4 J
SF201 RV 3 05/09/1998 0.72 1 U
SF202 RV 2 11/11/1997 0.25 U 0.27 UJ

Cadmium Copper

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

112
21.8

7.1
2.58
3.83
2.49
4.56
2.89

____ 5.92
LfiT

0.873 J

1.17J
2.66 J
4.23 J

81J
40.2 J

245
109

98.3
39.7___

124
104

92.5
139

61.5~
lei"

228 J
283 J

34.1 J
91.9 J
85.9 J

124000
53100
55300
18200
21000
42500
33700
33400
28300

6160
18800

12800
15000
23900

121000
129000

0.067 J 12.9J 11500
0.143 J 16.2 J 10700

0.0774 J 9.81 J 8880

1
0.069 U 0.39 J 16.6U

0.62 3 U 80
0.069 U 5 U

9730
8860
2590
3580

* 33000
* 34500

8560
6100

* 21500
4610

* 5270
726
611

18SO
1230
861
666
527

————————————————— ̂ ^, ———
Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver

13400
4900 J
6030 J
1310 J
1600 J
3880 J
3070 J
2700 J
1430 J

391 J
| 1420 J|

200 J
114 J
361 J

1190 J
* 13800 J
|* 23500 j|

1960
3060
1730

15700
13500

* 26
0.234 J

0.72 J
0.3U

0.225 J
0.199 J
0.537 J
0.146 J
0.154 J

0,0533 J

0.0794 J
0:0728 j

0.268
0.556
3.55
3.36

54.3
9.72

12
2.96
2.25

Zinc

5.81
4.38
3.42
3.15

0.896 J
1.85J

3.76
| 4.62

2.31 J
24.9
31.3

36.1 J 501 0.065 J 0.303 J
31.1 J 628 0,0515 U 0.226 J
35.3 J 447 0,0558 J 0.17 J

6
0.41 J 2J 0.1 U 0.22 U

3.7 6.3 0.2 UJ 0.3 U
0.19 J U 0.1 U 0:22 V

16300
5570 J
2530 J
439 J

1180J
1890 J
1630 J
1510 J
1820 J
305 J

636 J
428 J
560 J

1060 J
13700 ;
6240 J

195 J
471 J
58.7 J

293
26.1 U

120
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Data Summary Table Boxed Sample Results Exceed
Upper South Fork - segment UpperSFCDRSeeOl Screening Level By More Than i>

Location Depth
Location Type Ref Date In Feet
Surface Water - Total Metals (ug/l)
SF202 RV 2 1 KM/1997
SF202 RV 18 05/22/1999
SF202 RV 3 05/09/1998
SF204 RV 2 11/10/1997
SF204 RV 3 05/09/1998
SF205 RV 2 11/10/1997
SF205 RV 4 05/16/1991
SF2Q5 RV 5 10/04/1991
SF205 RV 7 10/26/1993
SF20S RV 7 11/30/1993
SF205 RV 7 12/16/1993
SF205 RV 7 01/19/1994
SF205 RV 7 02/15/1994
SF205 RV 7 03/07/1994
SF205 RV 7 03/23/1994
SF205 RV 7 04/06/1994
SF2Q5 RV 7 04/18/1994
SF205 RV 7 05/03/1994
SF205 RV 7 05/20/1994
SF205 RV 7 06/08/1994
SF205 RV 7 06/24/1994
SF205 RV 7 07/23/1994
SF205 RV 7 08/16/1994
SF205 RV 7 09/09/1994
SF205 RV 7 10/05/1994
SF205 RV 7 11/15/1994
SF205 RV 7 12/14/1994
SF205 RV 7 01/11/1995
SF205 RV 7 02/10/1995
SF205 RV 7 03/OS/I995
SF205 RV 7 03/22/1995
SI-705 RV 7 04/12/1995
SF20S RV 7 04/25/1995
SF2Q5 RV 7 05/TO/I995
SF205 RV 7 05723/1995
SF205 RV 7 06/1 3/1995
SF205 RV 7 OW28/1995

Shaded Sample Results Exceed Screening
i Level By More Thtn 10X

1 Shaded Results With <*) Exceed
Screening Level By More Than 100X

Antimony Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc

0.54 J
20

0.5 U 1U O.I U 3U 31.2 0.5 U
0.05 U 0.16 U 0.069 U 0.14 U 5U 0,026 U

10.5 U
2

5 U 0.2 UJ 0.3 U 5 U
I . I J 0,1 U 0.22 U 12,2 U

0,5 U 1U 0,1 U 3U 141 4.4 42.2 0.2 UJ 0.3 U 9.5
0.2 U 0.22 0.069 U 0.2 U 52.9 J 0.27 J 12,1 0.1 U 0.22 U I 8 . 4 U

0.2 U 3 U
0.2 U 1

0,25 U 7
0.25 U 6
0.25 U 2.5 U

| 2,5 | 2.5 U
I 2.5 | 2.5 U

0.25 U 2.5 U
0.25 U 2.5 U
0.25 U 2.5 U
0.25 U 6
0,25 U 6
0.25 U 10
0,25 U 2,5 U
0.25 U 2,5 U
0.25 U 6
0,25 U 2,5 U
0.25 U 2,5 U
0,25 U 2,5 U
0,25 U 2.5 U
0,25 U 2,5 U
0,25 U 8
0.25 U 2,5 U
0.25 M 2,5 U
0,25 U 2,5 U
0,25 U 2.5 U
0,25 U 2,5 U
0.25 U 2,5 U
0.25 U 2.5 U

1 2,5 U
0,25 U 2,5 U

20 U
| .......... 42

16
5.7 J

1 S9.3
28.5

11
25
5 U
5 U
12
11
12
15
61
14
17
15
39
5 U
16
18
17
18
29

10J
11
24

10J
20

I O J
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•
Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium Cop
Surface Water - Total Metals (ug/1)
SF205 RV 7 07/12/1995
SF205 RV 7 07/26/1995
SF205 RV 7 08/15/1995
SF205 RV 7 09/14/1995
SF205 RV 18 05/22/1999
SF205 RV 18 05/25/1999
SF205 RV 3 05/11/1998
SF206 RV 2 11/10/1997
SF206 RV 3 05/08/1998
SF207 RV 2 11/10/1997
SF207 RV 3 05/08/1998
SF208 RV 2 11/10/1997
SF208 RV 4 05/16/1991
SF208 RV 5 10/04/1991
SF208 RV 18 10/22/1998
SF208 RV 18 10/22/1998
SF208 RV 18 11/16/1998
SF208 RV 18 12/14/1998
SF208 RV 18 01/20/1999
SF208 RV 18 03/22/1999
SF208 RV 18 04/19/1999
SF208 RV 18 05/05/1999
SJF2'08 RV 18 05122/1999
SF208 RV 18 Q5/25/1999
SF208 RV IS 05te7ll999
SF2|Q8 RV 18 OS/31/1999
SF208 RV 18 06/16/1999
SF208 RV 18 07/12/1999
SF208 RV 18 08/12/1999
SF208 RV 18 08/31/1999
SF208 RV 3 05/09/1998
SF209 RV 2 11/10/1997
SF209 RV 3 05/08/1998
SF209 RV 3 05/19/1998
SF21Q RV 2 11/10/1997
SF210 RV 3 05/08/1998
SF211; RV 2 11/09/1997

0.25 U
0.25 U
0.25 U
0.25 U

0.2 U 2 U 0.2 U
2.7 0.6 0.069 U

4 2 U 0.2 U ____
1.3U 0.31 0.069 U 2

1 2 U 0.2 U
1,1 U 0.47 0.069 U 0.

0.2 U
0.2 U

1 UJ
1 UJ

f
1 UJ

1
1 UJ
1 U J

: 0.1 U
0.1 U
0.1 U

0:5 U 1 U Oil U
3 0,91 0.069 U 1
1 2 U 0.2 U

Boxed Sample Results Exceed
Screening Level By More Than IX

per Iron Lead

2,5 U
2.5 U
2.5 U
2,5 U

2
920 11

2 U 132 3.6
5.7 5 U OJ13 J
11 28 1.3

Tj 5 U 0.097 J
3 20 U 0.2

93 J 103 2.3
3 U

2
1 UJ
1 UJ

; 10
7
4

24 UJ
5

70 2
250 4
870 13
330 5
160 2

3
1.8
1,4
1.3

3 U 75 :2.7
.1 J 5U 1.2

3 32 3.1
0.43 U 0.27 J 0,041 U 0.56 J 85.3 J 0.66 J
0.27 U 0.22 J 0.069 U 0.56 U 5 U 0.24 J

0.2 U 2 U 0.2 U 2 | 44 0.5
0.29 U 0.37 U 5 U 0.38 J

Manganese

94
13
1 U
5 U

1.2 J
5 U
127

56
73

170
62
39

27.5
1.3 J
5 U

38.5 J
1 U
5 U

1.4 J

Shaded Sample Results Exceed Screening
Level By More Than 10X

1 Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

13
10.
13
51
10
30

0.2 U 0.2 U 101
0.29 U 0.22 U 9.5 1
0.2 U 0,2 U 10 I
0.1 U 0.22 U 9.8 L
0.2 U 0.2 U 10 L
0.1 U 0,22 U 24.21

20 L
12 L

10
10
60
30
20
50

; , 30
10

'. 10
20

' 10
10
10

4.4
6.7
8.2

Q.2UJ :0,3 U 7
0.1 U 0.22 U 13.3 L
0.2 U 0.2 U 10 L

0'.I6U 01042 U 4.7 J
0.1 U 7.2 11 .11
0.2 U 0.2 U 10 L
0.1 U 0,22 U
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Surface Water -Total Metals (ug/1)
SF211 RV 2 11/09/1997 0,46 U 0.63 U
SF211 RV 3 05/08/1998 0.2 U 2U 0.2 U 2U
SF212 RV 2 11/09/1997 3.5 J 0.43 U 2.9 1 0.81 J
SF2I2 RV 3 05/08/1998 2,5 2U 0.2 U | 8
SF2I3 RV 2 1I/IO/I997 0.29 U O J 6 U 0.069 U 0.15 U
SF2I3 RV 3 05/08/1998 0.2 U 2U 0.2 U 2U
SF214 RV 2 11/09/1997 0.17 U 0.16 U 0.069 U 0.36 U
SF214 RV 3 05/11/1998 0.2 U 2U 0.2 U 2U
SF215 RV 2 11/09/1997 4J 0,32 U 4.4] 1,6 J
SF215 RV 4 05/15/1991 0.2 U
SF2I5 RV 5 10/04/1991 0.2 U
SF215 RV 3 05/10/1998 0.032 U 0.31 J 0.042 U U
SF216 RV 2 11/09/1997 0.67 U 0,2 U 0.16 U 0.5 U
SF218 RV 2 11/09/1997 .......,.,„.. '?J ' '8J °-92 OM J

SF218 RV 3 05/08/1998 0.9 2U 0.9 3
SF219 RV 2 1 I/oaf) 997 0.05 U 0.34 J 0.069 U 0.06 U
SF219 RV 3 05/06/1998 0.5 U IU 0,1 U 3U
SF220 RV 2 11/08/1997 2.1 J 0.5 J1 0,56 1.4 J
SF220 RV 4 05/15/1991 0.2:
SF220 RV 5 10/04/1991 0.6
SF220 RV 7 10G6/1993 0.8
SF220 RV 7 11/30/1993 0.7
SF220 RV 7 12/20/1993 ;0,8
SF220 RV 7 01/19/1994 0.6
SF220 RV 7 02/15/1994 ' 0,7
SF220 RV 7 03/07/1994 0.51
SF220 RV 7 03/23/1994 ' 0.6'
SF220 RV 7 04/06/1994 0,5 J
SF220 RV 7 04/18/1994 0.25 U
SF220 RV 7 05/03/1994 0,5 J
SF220 RV 7 05/20/1994 0.7
SF220 RV 7 06/08/1994 0.25 U
SF220 RV 7 06/24/1994 0.6
SF220 RV 7 07/23/1994 0.7
SF220 RV 7 08/16/1994 2.2
SF220 RV 7 09/09/1994 06
Sil-720 RV 7 10/05/1994 I

Boxed Sample Remits Exceed Shaded Sample Remits Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Iron Lead Manganese Mercury Silver Zinc

30 1.5 5U 0.2 U 0.2 U
6.1 U 12.6 1.8 J O.I U 0.22 U
20 U 2.7 5 U 0,2 U 0.2 U
10 J 0.19 J 3,4 J 0.1 U 7.7
38 0.9 7 0.2 U 0,2 U

9.9 U 0.33 J 2.6 J 0.1 U 0.22 U
28 0.7 5U 0.2 U 0,2 U

48.7 U 32.8 1 | 60.2 OJ U 0>22 U
3 U

2
94.5 J 3.4 18.9 Q.16U 0.042 U

23.1 U 1.3 5.8 J O.I U 0,22 U
5UJ 7 17,8 O.I U 0.22 UJ

23 5 6 0.2 U 0.2 U
5UJ 0.17 J IU 0.1 U 0.22 UJ

81.8U 0.85 11,5 0.32 0.3 U
39.4 UJ 8.4 | 81.6 O.I U 0.22 UJ

7
2(|
8

„ „ , . , . , , » l
9

11
13
9
9

10
2.1
5J
63|
9
7

11
14
6
6

31 .8U
10 U

13.9 U
10 U

13.4 U
10 U

29,5 U
10 U

28.2 U
20 U

16
9.1 J
47.5
202
156

14.4 U
5 U

mmam*=*mBB

—————— -g

174
207
172
187
118
135
81
46
58
57
66
94

146
175
158
201
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Surface Water - Total Metals (ug/1)
SF220 RV 7 11/15/1994 1
SF220 RV 7 12/14/1994 1.1
SF220 RV 7 01/11/1995 0.7
SF220 RV 7 02/10/1995 0.6
SF220 RV 7 03/08/1995 . 0.6
SF220 RV 7 03/22/1995 1
SF220 RV 7 04/12/1995 1.2
SF220 RV 7 04/25/1995 0.5 J
SF220 RV 7 05/08/1995 1.1
SF220 RV 7 05/23/1995 0.9
SF220 RV 7 06/13/1995 0.6
SF220 RV 7 06/28/1995 0.25 U
SF220 RV 7 07/12/1995 0.5 J
SF220 RV 7 07/26/1995 1
SF220 RV 7 08/15/1995 0.6
SF220 RV 7 09/14/1995 0.7
SF220 RV 3 05/1011998 0.43 J 0.41 J 0.17 J U
SF221 RV 2 11/08/1997 ' 0.069 U
SF221 RV 2 11/08/1997 0.05 U 0.2 J 0.16 J
SF221 RV 3 05/06/1998 0.5 U 1U 0.1 U 3U
SF222 RV 2 11/08/1997 0.05 U 0.16 U 0.069 U 0.06 U
SF222 RV 3 05/06/1998 0.5 U 1U 0.1 U 3U
SF223 RV 2 ] 1(06/1997 3.1 1 Oi4l J 7.3 0,24 J
SF223 RV 7 04/24/1998 7
SF223 R!V 7 05/28/1998 ' 3.9
SF223 R V 7 06/25/1998 , 4 . 9
SF223 RV 7 07/27/1998 6.4
SF223 RV 7 OS/25/1998 7.6
SF223 RV 7 09/23/1998 8
SF223 RV 7 10/27/1998 11
SF223 RV 7 11/24/1998 16
SF223 RV 7 12/31/1998 ' : 12
SF223 RV 7 01/14/1999 10
SF223 RV 7 02/22/1999 10
SF223 RV 7 03/09/1999 14
SF223 RV 3 05/06/1998 0.5 U I U 8.8 3 U
SF224 RV 2 11/08/1997 0.92 U 0.32 J 0.069 U 0.73 J

„ . . , . , , . , , , „ . . „ . . . , , .— ...... , ... , , „ —————————————————— .v ———
Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Iron Lead

7
7

12
7
6

5J
7
7

18
10
6
6
8
6

1 Shaded Results With (*) Exceed 1
Screening Level By More Than 100X |

Manganese Mercury Silver Zinc

16 1
8

92.3 J 5.8 J

5UJ 0.12 J
30.5 U 0.5 U

5 UJ! 0.15 1
20 U 0.5 U
5UJ 9.5

460
38
22
25
23
27
24
32
32
34
19
23

20 U 12.2
5 UJ 10.5

23.5 U 0.16 U 0.042 U
1U 0,1 U 0.22 UJ

5 U 0,2 U 0.3 U
!U 0,1 U 0.22 UJ
5 U 0,2 U 0.3 U

3.1 U 0,1 U 0.22 UJ

7.5 0.2 U 0.3 U
1.2 U 0,1 U 0.22 UJ

192
218
122
114
118
214
113
80
85
67
70
72
93~

115
138
164

38.8

8.1 U
5 U

7.4 U
5 U

1440
805
587
727
623
958

1080
1540
2340
1590
1470
1360
1400
1370

10.3 U
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level Bv More Tlwn 10X

Shaded Results With (*) Exceed
Screening Level By More Than IflflX

location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium <
Surface Water - Total Metals (ug/1)
SF224 RV 3 05/06/1998 0.5 U 1U 0.1 U
SF225 RV 2 11/07/1997 0.42 U O . I 6 U 0.069 U
SF225 RV 3 05/05/1998 0.2 U 2U 0.2 U
SF226 RV 2 11/07/1997 0.18 U 0.16 U 0.069 U
SF226 RV 3 05/05/1998 0.2 U 2U 0.2 U
SF227 RV 2 11/07/1997 1.8 U 0.28 0.79
SF227 RV 4 05/15/1991 0.4
SF227 RV 5 10/04/1991 0.9
SF227 RV 18 05/24/1999 '1
SF227 RV 3 05/10/1998 0.24 J 0,57 J 0.36 J
SF228 RV 2 11/07/1997 1.9 U 0.37 0.88
SF228 RV 4 05/16/1991 0.4
SP228 RV 5 10/04/1991 0.7
SF228 RV 7 10/26/1993 1.1
SF228 RV 7 11/3071993 1.2
SF228 RV 7 12/20/1993 2.5 )
SF228 RV 7 01/19/1994 I
SF228 RV 7 02/15/1994 , 0.9
SF228 RV 7 03/07/1994 0.9
SF228 RV 7 03/23/1994 1
SF228 RV 7 04/06/1994 0.8
SF228 RV 7 04/18/1994 1.2
SF228 RV 7 05/03/1994 , 0,6
SF228 RV 7 05/20/1994 0,9
SF22.S RV 7 06/08/1994 0,7
SF228 RV 7 06/24/1994 0,8
SF228 RV 7 07/23/1994 1
SF22S RV 7 08/16/1994 1,6
SF228 RV 7 09/09/1994 0,9
SF228 RV 7 11/15/1994 1,2
SF22S RV 7 12/14/1994 1,7
SF228 RV 7 01/11/1995 : 1,1
SF228 RV 7 02/10/1995 0,9
SF22S RV 7 03122/1995 1
&F22S RV 7 04*12/1995 1,4
SF228 RV 7 04/25/1995 0,8
SF228 RV 7 05/08/1995 1,9

. ..... .—s. —————————————————————————————————————————

Copper Iron Lead Manganese Mcmiry Silver

3 U 38 U | 24.7 1 6 0.2 U 0.3 U
0.47 J 76.4 UJ 0.1J 1U 0.1 U 0.22 UJ

2U 51 0.2 U 5U 0,2 U 0.2 U
0.19 J 10 U 1.7 4,6 J 0.1 UJ 0.22 U

2U 65 1.8 5U 0.2 U 0.2 U
1.2 51 J 11 50.6 1 0.1 U 0.22 U

7
12

( 100(»| | 85 1 340
1.1 J 93,5 J 6 21.7 0.16 U 0.042 U
1.2 193 7.3 1 60.9 1 0.1 U 0.22 U

10
11
5J
11

1 U
2.5 U

7
8
6

12
1 52 1

7
15
6
7

2.5 U
7
6

2.5 U
8

15
6

2.5 U
7
9

| 16 1

Zinc

5 U
9.6 U

10 U
14,7 J

10 U
168
86

249
130

66.9
225

.................Jjj.
"::":;": ':: '29T

"mmsa°aa^

2S1
193

==«===«

..........^ v.218_
156
162
93

110
132
124
164
232
201
284
326
233
218
194
163
143
lfl'9

— amur ———
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Data Summary Table Boxcd Sampie Results Exceed Snadwl Sample Resu|ts Ej(ceed screening
Upper South Fork - Segment UpperSFCDRSegOl Screening Level By More Than IX Level By More Than 10X

Location Depth
Location Type Ref Date In Feet
Surface Water - Total Metals (ug/1)
SF228 RV 7 05/23/1995
SF228 RV 7 06/13/1995
SF228 RV 7 06/28/1995
SF228 RV 7 07/12/1995
SF228 RV 7 07/26/1995
SF228 RV 7 08/15/1995
SF228 RV 7 09/14/1995
SF228 RV, 7 10/18/1995
SF228 RV 7 11/22/1995
SF228 RV 7 12/27/1995
SF228 RV 7 01/17/1996
SF228 RV 7 02/29/1996
SF228 RV 7 03/27/1996
SF228 RV 7 04/17/1996
S.F228 RV 7 05/08/1996
SF228 RV 7 06/19/1996
SF228 RV 7 1)7123/1996
SF228 RV 7 08/21/1996
SF228 Ry 7 09/26/1996
SF228 RV 7 10/29/1996
SF228 RV 7 11/26/1996
SF228 RY 7 12/17/1996
SF228 RV 7 OlWl997
SF228 RV 7 03/27/1997
S.F228 RV 7 04/17/1997
SF228 R\f 7 05/15/1997
SF228 RV 7 06/25/1997
SF22S RV 7 07/24/1997
SF228 RV 7 08/13/1997
SF22S RV 7 09/04/1997
SF228 RV 7 10/17/1997
SF228 RV 7 11/25/1997
SF228 RV 7 12/18/1997
SF228 RV 7 01/22/1998
SF228 RV 7 02/26/1998
SF228 RV 7 03/19/1998
SF228 RV 7 04/24/1998

Shaded Results With (*) Exceed
Screening Level By More Than 10QX

Antimony Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc

1.2 10
0.9 6
0.7 2.5 U
0.9 7

1 2.5 U
1 5J

1.1 5J
0.9 14
0.9 7
1.3 7
1.1 8
0;9 8

0.8 5 )
0.6 12
0.8 11

1 13
1.1 11

1 14
1.2 8
1.1 8
1.2 8
1,3 6
1.1 10
1.5
1.8 12

| 3.3 1 588 1
0.25 9
0.7 8
0.9 10
1.4 11
1.5 11

1 8
1,2 13
13 9
I r2 11

1 14
1,4 52 |

105
_____ 108

n7__
177
217
212

_____ 181
142"__

223
219"__

_____ 166
16?__

_____ 145
210"
235

_____ 219
———— ——

330
227
256
214
485
101
139
174
223
262
207
225
243
254
224
150
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Boxed Sam
Screening I

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic Cadmium Copper Iron
Surface Water - Total Metals (ug/I)
SF228 RV 7 04/240998
SF228 RV 7 05/28/1998
SF228 RV 7 06«5/1998
SF228 RV 7 07/27/1998
SF228 RV 7 08/25/1998
SF228 RV 7 09/23/1998
SF228 RV 7 IQ'27/I998
SF228 RV 7 11/24/1998
SF228 RV 7 12/31/1998
SF228 RV 7 02/22/1999
SF228 RV 7 03/09/1999
SF228 RV 3 05/10/1998
SF22-8 RV 3 05/10/1998
SF229 RV 2 11/07/1997
SF229 RV 3 05/05/1998
SF230 RV 2 11/06(1997
SF230 RV 3 05/05/1998
SF230 RV 3 05/05/1998
SF231 RV 2 11/06/1997
SF275 RV 3 05/07/1998
SF316 RV 3 05/08/1998
SF317 RV 3 05/07/1998
SF317 RV 3 05/07/1998
SF3I8 RV 3 05/07/1998
SF319 RV 3 05/07/1998
SF320 RV 3 05/07/1998
SF32I RV 3 05/07/1998
SF328 SP 2 11/08/1997
SF328 SP 3 05/17/1998
SF33S AD 3 05/18/1998 [
SF339 AD 3 05/17/1998
SF342 AD 3 05/18/1998
SF345 AD 3 05/17/1998
SF346 AD 3 05/17/1998
SF347 AD 3 05/17/1998
SF349 AD 3 05/17/1998
SF3SO AD 3 Q5/I8/1998 f

1,2
0.6
0.9

1
1

1.2
1,1
2,1
2.2
1,3
3.2

0,98 J
0,3 J 0.34 J 0.32 J 84.3 J

0,3 U 0.16 U 0.069 U 0.37 U 5U
0,3 2U 0,2 U 2U 49

0,23 U 0,23 0.069 U 0.14 U 5U
0,2 U 2 U 0,2 U 2 U

51
0.32 U 0.23 0.069 U 0.06 U 5 U

0,032 U 0.23 U 0.16 J 0.44 U 40.5 J,
0.4 2 U 0.2 U 2 U 255

0.032 U 0,23 U 0.042 U 0.44 U 77.9 J

0,032 U 0.23 U
0.032 U 0.23 U

15.2 0,44 U 25.8 J
2.5 J 0,44 U 15.1 J

0,032 U 0.23 U 0.042 U 0.44 U 5.6 U
0,032 U 0.23 U 0 042 U 0.44 U 5.6 U

1.9 J 0.45 J 064 0.22 J 5 UJ
1.8 2U
6.6 | 1.3

3.1 U 8.9 J
0.94 1.5
0.2 U 2 U
0.2 U 2 U
0,2 U 2U
0.2 U 2 U

3.6 2 U 62
0.1 U * 550 20 U

20.3.1 | 567]
2.5 3 U 48,5 U

16.4 8 20 U
5.7 2 U 98

73.2 3.4 64
0.8 2 U 20 U

6.2 | 5.4 0,1 U 3 U | 377
.. —— ................... <*•* ——————————————————————————————————————————— __, ————————————

lie Results Exceed
.evcl By More Than IX

Lead Manganese

52
8
5

10
7

12
8

15
27
9
9

5.1 19.1
0.58 1 U

1,2 5 U
0,13 U 1U

5 U
0.3

0,026 U 1 U
2,8 J 4 J
3,2 28

0,1 1U 3.2 J

43.9 107
18.7 31,6

0.47 J 1 J
3 0.65 J

7.1 3 .SU
11.9 6

05 U 21,2
169 62.6
3 .1 5U

76.9 554
0.9 453
666 1380
35 5U

2.5 114

Shaded Sample Result's Exceed Screening
Level By Mow Than 1 OX

1 Shaded Results With (*) Exceed 1
Screening Level By More Than IOOX |

Mercury Silver Zinc

127

°xar^2 is?

175
203
260

=====282

•MMMEW.B:

242

O . I 6 U 0.042 U 67.5

0,1 U 0.22 U 29,6
0.2 U 0.2 U 24
0,1 U 0.22 U 10.9 U
0.2 U 0.2 U 10 U

0,1 U 0.22 U 10.9 U
0.16 U 0.042 U 43,7 1
0,2 U 0.2 U 10 U

0.16U 0,042 U
0.94 J

O . I 6 U 0.042 U 2120
0,16 U 0,042 U 334
0.16 U 0.042 U 2.6 J
0.16 U 0.042 U 9,8 J

O.I U 0.22 UJ 110
0,2 U 0.2 U 121
0.2 U 0.3 U 9.4
0.2 U 0,3 U 40.4
0.32 0.3 U 201
0.2 U 0,8 2510
0.2 U 0.2 U 851
0,2 U 0,2 U *.ma.jjJQf>jjl
0,2 U 0.2 U 84
0,2 U 0 J U 5 U

—————————————————— - —————————— _«, ———— .̂ H^ —— , ——— ̂ ^
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Data Summary Table Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Upper South Fork - Segment UpperSFCDRSegOl Screening Level By More Than IX Level By More Than 10X

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper Iron Lead
Surface Water - Total Metals (ug/l)
SF386 AD 2 11/19/1997 0.83 U 25.2 0.35 U 3.2 J 770
SF389 AD 2 11/19/1997 2.5 J 3.5 0.48 5.3 1130
SF390 AD 2 11/19/1997 0.43 U 0.5 J 0.069 U 0.44 J 43.1 J
SF394 AD 2 11/20/1997 1U 1.4 J 0.069 U 0.28 U 164
SF394 AD 4 05/15/1991 0.9
SF394 AD 5 10/04/1991 0.5
SF394 AD 3 05/17/1998 1.6 2U 1.7 2U 400
SF395 AD 2 11/20/1997 0.75 U 2.6 0.069 U 1.3 J 1380
SF395 AD 3 05/18/1998 0,5 U 1.9 0.1 3U 910

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

7.2 24 0.1 U 0.22 U
30.1

0.17 J
2
3
5

9.2
32.2
16.6

133 0.5 0.22 U
UJ 0.1 U 0.22 U

2090 0.1 U 0.22 UJ

2000 0.2 U 0.2 U
678 0.1 U 0.22 UJj
918 0.2 U 0.3 U

SF396 AD 2 11/20/1997 0.32 U 0.16 U 0.069 U 0.28 U 5.9 U 0.62 1U 0.1 U 0.22 UJ
SF396 AD 3 05/19/1998 0.26 U 0.23 U 0.041 U 0,44 U 40.6 J 0.84 J 0.8 J 0.16 U 0.042 U
SF398 RV 3 05/13/1998 0.28 J 0.33 J 0.4 J 0.83 J 84.9 J 5.2 19 0.16 U 0.042 U
SF605 CF 8 04/02/1996 16.2 5 U 54 314 0.2 U I U

39.9 U
51.3 U
12.1 U
38.1 U

126
83

317
29 U
17.7

11.7 U
1.1 J
84.3

2520
SF606 CF 8 03/23/1998 45 U 40 U 2U 23.7 1 25 UJ 9.74 0.2 U 4U 17 J
SF607 CF 8 04/02/1996 3.06 5 U
SF607 OF 8 03/24/1998 45 U 40 U 2 U 3 U
SF607 OF 8 07/31/1990 , 0.5 U
SF607 OF 8 11/07/1991 I U
SF607 OF 8 01/03/1996 2
SF607 OF 8 01/10/1996 3
SF607 OF 8 Q1/17/I996 4
SF607 OF 8 01/24/1996
S|F6!0|7 OF 8 01/3ii)lp96 ; ' < 1
SF607 OF, 8 02/07/1996 5
SF607 OF 8 021 14/1 996 ; ' ' 4
SF607 OF 8 02fel/1996 . , 2
SF6q? OF 8 02/28/1996 , 2
SF6CJ7 OF 8 03/06^1996 2
SF6Q7 OF 8 03/13/1996 3
SF607 Or 8 03/20/1996 3
SF607 Or 8 03/27/1996
SF609 OF 8 04/02/1996 , 1 U 5 U
SF609 OF 8 03/24/1998 45 U 40 U 2 U 3 U
SF609 OF 8 07/31/1990 . • 0.7
SF609 OF 8 11/07/1991 1 U
SF609 OF 8 12/21/1994 5
SF609 OF 8 12/28/1994 7 r

65.4
130 J
153
922

——— —.,.,....„.,,,..,.„.._—

54
_____ 79_

T6~
130
159
119
159
109
132
119
104
94

103
109
81 J
32
21
59
90

1

102 0.2 U 1 U
288 0.2 U 4 U

280 0.2 U 1 U
501 0.2 U 4 U

i- '•

574
73.5

83
450
496
431
557
557
592
993
513
441
470
501
581
697
671
245
310

30
70

403
477
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 1 OX

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Location Depth
Location Type R*f D*'e In Feet Antimony Arsenic
Surface Water - Total Metals (ug/1)
SF609 OF 8 01/04/1995
SF609 OF 8 01/11/1995
SF609 OF 8 01/18/1995
SF609 OF 8 01/25/1995
SF609 OF 8 01/03/1996
SF609 OF 8 01/10/1996
SF609 a-' 8 01/17/1996
SF609 OF 8 01/24/1996
SF609 OF 8 01/31/1996
SF609 OF 8 02/07/1996
SF609 OF 8 02/14/1996
SF609 OF 8 02/21/1996
SF609 OF 8 02/28/1996
SF609 OF 8 03/06/1996
SF609 O-" 8 03/13/1996
SF609 OF 8 03/20/1996
SF609 OF 8 03/27/1996
SF6I1 OF 8 04/02/1996
SF611 OF 8 03/24/1998 45 U 40 U
SF6II CF 8 01/31/1994
SF61I OF 8 02/28/1994
SF61I OF 8 03/31/1994
S|F6II OF 8 04/30/1994
SF6II OF S 05/31/1994
SF61I OF 8 06/30/1994
SF61I OF 8 07/31/1994
SF611 OF 8 08/31/1994
SF611 OF 8 09/30/1994
SF61I ff 8 10/31/1994
SF6M OF 8 11/30/1994
SF6II OF 8 12/31/1994
SF6II OF 8 01/31/1995
SF611 CF 8 02/28/1995
SF6II Or 8 03/31/1995
SF61I OF 8 04/30/1995
SF6II OF 8 05/31/1995
SF6I1 CF 8 06/30/1995

.... .....__.._.llgBfc ———————————————————————————————————————

Cadmium

5
5
4
3

3
2
2

2

I U
2 U

7

6
7
8
7
7
8
7
6
8
8
3
3
4
3
3
3

Copper Iron

5 U
3 U

Lead

89
122
134
121

======151
mmmm=mam

135
155
148
163
155
161
183
162
203
137

3.27
25 U

...̂ ^ ,̂JL
68
83
82

129
87
87
71
99

131
86
74
69
71
75
79
90

Manganese Mercury Silver

2660 0,2 U 1 U
1470 0.2 U 4 U

Xinc

497
531
604
585

_ .:..:^ . 303.

179
202

1910
356
198
137
ISO
199
264
252

61.8
14

• • ' %

132
169
168
130
197
85

114
316
178
234
279
181
141
178
153
137

•'•'""•••"•"I"" ————— — '
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ref Date In Feet
Surface Water - Total Metals (ug/1)
SF61I CF 8 07/31/1995
SF611 CF 8 08/31/1995
SF61I OF 8 09/30/1995
SF61I CF 8 10/31/1995
SF61I CF 8 11/30/1995
SF611 CF 8 12/31/1995
SF61I CF 8 01/31/1996
SF611 CF 8 02/29/1996
SF61I OF 8 03/31/1996
SF611 CF 8 04/30/1996
SF611 OF 8 05/31/1996
SF611 OF 8 06/30/1996
SF611 OF 8 07/31/1996
SF611 OF 8 08/31/1996
SF611 OF 8 09/30/1996
SF611 OF 8 J 1/30/1 996
SF611 OF 8 12/31/1996
SF611 OF 8 01/31/1997
SF611 OF 8 02/28/1997
SF61I OF 8 03/31/1997
SF611 CF 8 (MpO/1997
SF611 OF 8 05/31/1997
SF6|i OF 8 0|6/30/1997
SF6|1 OF 8 07/3,1/1997
SF6i! CF 8 08/3 lif 1997
SF6|I CF 8 09/30/1997
SF6I1 CF 8 10/31/1997
SF6I1 CF 8 11/30/1997
SF6I1 CF 8 12/31/1997
SF611 CF 8 01/31/1998
SF6I1 CF 8 02/28/1998
SF611 CF 8 04/30/1998
SF611 CF 8 05/31/1998
SF611 OR 8 06/30/1998
SF611 CF 8 01/15/1994
SF611 CF 8 02/15/1994
SF611 CF; 8 03/15/1994

Antimony Arsenic Cadmium Copper

2 U
2

2 U
5
S
6
8
4
2
8
3_

2
2 U
2 U

3
4
6

2 U
3
3

2 U
3

2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U

6
6
5

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

100
93

———— -__ ,.,,,.,, MM.MJ,...̂ ..———

104
306
110
13S
80

_____ 82__

128
_____ 100

114"
100
83

180
;—— _.. • • • _ • • • • • ...... .—.-—-.

100
70
80

-——.I.....,...,....;.......-, .. . .

110
60
50
80
90
90

100
80

130
67
62
65
60
80
80
70
63
64
59

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

152
135
583
512
507
234
340
188

_____ 767
237
244
247
198
124
264
95

439
____ 533__

445
195
225
247
172
321
265
182
185
182

134
162
299
183
101
95

120
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Data Summary Table Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Upper South Fork - Segment UpperSFCDRSegOl Screening Level By More Than IX Level By More Than 10X

Location Depth
Location Type Ref Dtte In Feet Antimony Arsenic Cadmium Copper Iron Ixsad

[Surface Water - Total Metals (ug/1) |
SF611 OF 8 04/15/1994 7
SF6I1 OF 8 05/15/1994 6
SF611 OF 8 06/15/1994 ^^"T
SF6I1 OF 8 07/15/1994 "̂"""T
SF6I1 OF 8 08/15/1994 :^^.^.=,:!L
SF611 OF 8 09/15/1994 lIl^IlK
SF6I1 CF 8 10/15/1994 ^"'""'"f
SF61I OF 8 11/15/1994 ,m=,^;=^l
SF611 OF 8 12/15/1994 --—--•:::^

S F 6 I I OF 8 01/15/1995 2
SF6II OF 8 02/15/1995 1
SF611 a" 8 03/15/1995 2
SF6li OF 8 04/15/1995 1
SF611 OF 8 05/15/1995 1
SF61I OF 8 06/15/1995 1
SF6II OF 8 07/15/1995 2U
SF611 Or 8 08/15/1995 0,4
SF611 a* 8 09/15/1995 2U
SF61I OF 8 10/15/1995 1
SF611 OF 8 11/15/1995 2
SF6II OF 8 12/15/1995 . 3
SF6|I OF 8 01/15/1996 3
SF6I1 OF 8 02/15/1996 2
SF6I1 OF 8 03/15/1996 1
SF611 OF 8 04/15/1996 2
SF6JI a-" 8 05/15/1996 1
SF6I1 OF 8 06/15/1996 1
SF61I OF 8 07/15/1996 2U
SF6I1 OF 8 08/15/1996 2U
SF611 OF 8 09/15/1996 2U
SF611 OF 8 10/15/19%
SF61I OF 8 11/15/19% 2U
SF61I CF 8 12/15/19% 2U
SF6II CF 8 01/15/1997 3
SF6II CF 8 02/15/1997 2U
SF6II OF 8 03/1 5/1 997 2U
SF6II OF 8 04/15/1997 2U

————————— _ ,̂ |̂  ——————————————————————————————————————————————————————— * ————— *m* — • ————————————

67
70

^ ....-:•-£.

76
57
85
88

*=*a*mamam.

57
62
69

^4
82

•--'- • -ffl-

7.8
92
66
74
82
89
93
90
77
73
90
90
70
60
70
50
40

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

144
160

118

———— f"

100

•""•" --j-fl"

•——— • •••^-

150
129
132
112
116
263
222

229
172
283
177
207
195
151
110
133
66

193
222
155
260
172

— _*. ———
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Rcf Date In Feet Antimony Arsenic
Surface Water - Total Metals (ug/1)
SF6II OF 8 05/15/1997
SF611 OF 8 06/15/1997
SF611 OF 8 07/15/1997
SF611 OF 8 08/15/1997
SF611 OF 8 09/15/1997
SF611 OF 8 10/15/1997
SF611 OF 8 11/15/1997
SF611 OF 8 12/15?1997
SF611 OF 8 01/15/1998
SF611 OF 8 02/15/1998
SF611 OF 8 04/15/1998
SF611 OF 8 05/15/1998
SF611 OF 8 06/15/1998
SF612 OF 8 04/02/1996
SF612 Or 8 03/24/1998 45 U 40 U
SF619 OF 8 03/23/1998 45 U . 40 U
SF627 Or 8 04/04/1996 5 U 5 U
SF627 Or 8 03/25/1998 45 U 40 U
SF650 RV 18 05/24/1999
SF8106 RV 13 -
SF8128 WL 13 - 29 U
SF8129 AD 13 - 29 U
SF8130 AD 13 , - ! 29 U
SF8131 AD 13 - : 29 U
SF8132 AD 13 !i— ' ' 6.2
SF8133 AD 13 >.— : 29 U
SF8134 WL 13 - 29 U
SF8221 AD 13 - 41
SF8222 AD 13 — 29 U
SF8223 RV 13 - 29 U
SF8224 AD 13 - 29 U
SF8252 AD 13 - 29 U

Surface Water - Dissolved Metals (ug/1)
SF10 RV 5 10/03/1991
SF201 RV 2 11/11/1997 0.67 1,2
SF201 RV 3 05/09/1998 0.71 1 U

•
Boxed Sample Results Exceed
Screening Level By More Than IX

Cadmium Copper Iron Lead

2U 70
2U 70
2U 70
2U 80
2U 70
2 U 80
2U ————— —

2U SI
2U 57
2U 50
2U 60
2U 70
2 U 60
1 U 5 U 15.5
2 U 3 U 25 U
2 U 3 U 25 UJ
5 U 5 U 5.6
2 U 3 U 25 UJ

! 1400 1 83
5 35 U 12 U

3U |* 3101 12 U 15 U
4 35 U 12 U 3.9

3U 35 U 12 U 4
5 35 U 12 U 15 U
4 35U 12U 15U
6 44 1 12 U 1-5 U
8 35 U 12 U 15 U
5 35 U 12 U 15 U
8 35 U 220 15 U
7 35 U 12 U 15 U
8 35 U 12 U 15 U

3U 35 U 12 U 15 U

8 1
0.093 0.5 U 10 U 0.13

0.6 3 LI 20 U 0.92

Manganese

9.9
5.63
79.2
140

33.2
340
2 U
14

2 U
2 U

4
4
7
7
3

340 |
6
7
5

1.4
5 U

£

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

0.2 U 1 U
0.2 U 4 U
0.2 U 4 U
0.2 U 1 U
0.2 U 4 U

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

0,2 U 0.03 U
0.2 UJ 0.3 U

177
211
157
235
219
116
124
97

110
117
209
150~
110

93.7
23.6 J

434
278
80
3 U
3 U
3 U
3 U
3 U
3 U
3 U
3 U
3 U
3 U
3 U

3
10

13
20.9
117

July 24, 2001 Page 15



Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ret Date In Feet Antimony Arsenic Cadmium Copper

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By Mare Than 1WX

Mercury Silver Zinc
Surface Water - Dissolved Metals (ug/l)
SF202
SF2Q2
SF202
SF2Q2
SF204
SF204
SF205
SF205
SF205
SF205
SF205
SF205
SF2Q5
SF2Q5
SF2Q5
SF205
SF205
SF205
SF205
SF205
SF205
SF205
SF2Q5
SF20S
SF205
SF205
SF2Q5'
SIF205
SF205
SF205
SF205
SF205
SF205
SiF205
SF205
SF205
SF2QS

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

—————— *M^

2
2

IS
3
2
3
2
4
5
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

11/11/1997
11/11/1997
05/22/1999
05/09/1998
11/10/1997
05/09/1998
11/10/1997
05/16/1991
10/04/1991
10/26/1993
11/30/1993
12/16/1993
01/19/1994
02/15/1994
03/07/1994
03/23/1994
04/06/1994
04/18/1994
05/03/1994
05/20/1994
06/08/1994
06/24/1994
07/23/1994
08/16/1994
09/09/1994
10/05/1994
11/15/1994
12/14/1994
01/11/1995
02/10/1995
03/08/1995
03/22/1995
04/12/1995
0405/1995
05/09/1995
05/23/1995
06/13/1995

0,5 U 0.04 U
0.24

1UJ
0.5 U ID O.I U
0.5 U 0.11 0.04 U
0.5 U ' 1 U 0.1 U |
0,5 U 0.32 0.04 U

0.2 U
0.2 U

0.25 U
0.25 U
0,25 U

0.5 U
0.5 U

0.25 U
0.25 U
0.25 U
0,25 U

i 0,25 U
0,25 U
0.25 U
0,25 U
0,25 U
0.25 U
0,25 U
0.25 U
QJ5 U
0,25 U
0,25 U
0,25 U
0,25 U
0,25 U
0.25 U
0.25 U

0.3 J
0.25 U

| 05 j|

0.5 U

3 U
0.5 U

4.3
0.5 U

July 24,2001

10 U 0.11 I U

I U
5 U
1 U
5 U

11.3

0.2 U

0,2 UJ
0.2 U

0.2 UJ
0.2 U

0.03 U

0,3 U
0.03 U

0.3 U
0,03 U

4.5

1.3
6.2

5.99
5.9

6.78
20 U
12 U

26.2
5.7 J
59.3
14,8

11

I
15

5 U
5 U
15
20
19
23

22
11
21
13

5 U
23
21
25
22
14

10J
12

5 U
I O J



Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 10X

Location
Location Type Ref Date

Depth
In Feet Antimony

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Arsenic Cadmium Copper Iron Lead Manganese Mercury Silver Zinc
Surface Water - Dissolved Metals (ug/1)
SF205
SF205
SF205
SF205
SF205
SF205
SF205
SF205
SF206
SF206
SF207
SF207
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF208
SF209
SF209
SF209
SF210
SF210

RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV
RV

7
7
7
7
7

18
18
3
2
3
2
3

:2
4
5

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
3
2
3
3
2
3

06/28/1995
07/12/1995
07/26/1995
08/15/1995
09/14/1995
05/22/1999
05/25/1999
05/11/1998
i 1/10/1997
05/08/1998
11/10/1997
05/08/1998
11/10/1997
05/16/1991
10/04/1991
10/22/1998
10/22/1998
11/16/1998
12/14/1998
01/20/1999
03/22/1999
04/1 9|1 999
05|05|l9i99
05/22(1999
05/25/1999
05/27/1999
05/31/1999
06/16/1999
07/12/1999
08/12/1999
08/31/1999
05/09/1998
11/10/1997
05/08/1998
05/19/1998
i 1/10/1997
05/08/1998

0.2 U
2.6

1 4
1.2
0.9

0.95

0.5 U
2.9

1
0,47 U

0.5 U
0.2 U

2U
0,64

2 U
0.38

2 U
0.46

1 U
1

2 U
0.27 J
0,13

2 U

0.25 U
0.25 U
0.25 U
0.25 U
0.25 U

1 UJ
1

0.2 U
0.04 U
0.2 U

0,04 U
0,2 U

0,04 U
0,2 U
0.2 U

1 UJ
1 UJ
1 UJ
1 UJ
1 UJ
1 UJ
1 UJ
IUJ
1 UJ

1 U
.. 1 UJ

:i i uj
1 UJ

1 U
1 U
1 U

Oil U
0.04 U
0,2 U

0.041 U
0.04 U
0.2 U

2U
5.49
f

0.54
2U

0.75

3U
0.94
2U

0.44 U
0.54
2U

11
20 U
10 U
20 U
10 U
20 U
67.2

18
12
;12
7.7
8.4

20 U
10 U
20 U

56.5 j
10 U
20 U

1.5 U
1.5 U
K 5 U
1.5 U
1.5 U

1
1 U

0.2 U
0.1 U
0.2 U
oa u
0.2 U
0.71

3 U
1 U

1 U J
1 UJ

IJ

1.2
1
1

1 U
1 U
1 U
1 U
1 U

1
I U
1 U
1 U

0.5 U
0.91
0.6

0.11 U [
0.1 U
0.2 U

5.4
5 U
1 U
5 U
1 U
5 U

124J

17.7
1 U
5 U

34.2
1 U
5 U

0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U

0.2 UJ
0.2 U
0.2 U

0.16U
0.2 U
0.2 U

0.2 U
0.03 U
0.2 U

0.03 U
0.2 U

0.03 U

0.3 U
0.03 U
0.2 U

0.042 UJ
0.03 U

0.2 U

5 U
16

5 U
20
12

2.7
5

10 U
4.3

10 U
16.4
10 U

10
20 U
12 U

20 UJ
20 UJ

59
24
22
20

9.1
8.2
4.3
3.5
4.1
3.9
3.7

3
3
8
6

2.7
10 U

4J
4.2

10 U
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium

[Surface Water - Dissolved Metals (ug/J)
SF2II RV 2 11/09/1997
SF21I RV 2 11/09/1997
SF211 RV 3 05/08/1998
SF212 RV 2 11/09/1997
SF2I2 RV 3 05/08/1998
SF2I3 RV 2 11/10/1997
SF2I3 RV 3 05/08/1998
SF2I4 RV 2 11/09/1997
SF2I4 RV 3 05/11/1998
SF215 RV 2 11/09/1997
SF2I5 RV 4 05/15/1991
SF215 RV 5 10/04/1991
SF215 RV 3 05/10/1998
SF216 RV 2 11/09/1997
SF218 RV 2 11/09/1997
SF2I8 RV 3 05/08/1998
SF2I9 RV 2 11/08/1997
SF2I9 RV 3 05/06/1998
SF220 RV 2 11/08/1997
SF220 RV 4 05/15/1991
SF220 RV 5 10/04/1991
SF220 RV 7 10/26/1993
SF220 RV 7 11/30/1993
SF220 RV 7 12/20/1993
SF220 RV 7 01/19/1994
SF220 RV 7 02/15/1994
SF220 RV 7 03|07/I994
SF220 RV 7 03/23/1994
SF220 RV 7 04W1994
SF220 RV 7 04/18/1994
SF220 RV 7 05*3/1994
SF220 RV 7 05/20/1994
SF220 RV 7 06/08/1994
SF220 RV 7 06/24/1994
SF220 RV 7 07G3/1994
SF220 RV 7 08/16/1994
SF220 RV 7 09W9/1994
............___ .^k. —————————————————

Boxed Sample Results EMM
Screening Level By More Th

Copper Iron Lead M

0.5 U 0.74 0.29 0.5 U 10 U
0.3

0.2 U 2 U 0.2 U 2 U 20 U 0.2 U
5,24 | 2.7 0.04 U 12.1 10 U 1.62
2,6 2, U 0.2 U

0,5 U 0.1 U 0,04 U
0.2 U 2 U 0.2 U
0.5 U O.I; 7 0.04 U
0.2 U 2 U 0.2 U
0,99 0.49 0.04 U

0,2 U
0,2 U

0.032 U 0.35 J 0.042 U
0.53 0.18 0.12
0,92 1.1 0.96
0.9 2 U 0.9

7 20 U 0,6
0.5 U 10 U O.I U

2 U 20 U 0.2 U
0,5 U 10 U 0.11

2 U 20 U 0.2 U
1.4 33,1 0.69 1

3UJ
1 U

0.61 J 34.6 i 0,32 3
0.62 10 U 0.27
0,5 U 10 U 3.39

2 U 20 U 1.7
0.5 U 0.21 0.04 U 0,5 U 10 U O.I U
0.5 U IU 0.1 U 3D 20 U 0,5 U

1.9 0.5 0.59 11 31.1 [ 3.08 f
0.2 3U

«ma«a<*a»»

i 0.8
0.8
0.6
0.7

' 0.6
0.6

1 . . . . . . . . . . . . . . . . . . 4
3 J
5

3 J
3J
4
5
4

0.25 U l . S U
0.25 U l . S U
0.25 U l . S U

0.8
0.5.1
0.5.)
0.5 J
0.8
0.6

7
l . S U

3J
4
5

l.SU

d Shaded Sample Results Exceed Screening
an IX Level By More Than 10X

Shaded Results With (*) Exceed 1
Screening Level By More Than 100X |

anganese Mercury Silver Zinc

1.8 0.2 U 0,03 U

5 U 0.2 U 0.2 U
1.9 0.2 U 0.03 U
5 U 0.2 U 0.2 U
1 U 0.2 U 0.03 U
5 U 0,2 U 0,2 U
1,5 0.2 U 0,03 U
5 U 0.2 U 0,2 U

60.8 | 0.2 U 0.03 U

10.9 J 0.16 U 0,042 U
1 U 0.2 U 0,03 U

16,3 0.2 U 0,03 U
5 U 0.2 U 0,2 U
1 U 0.2 U 0.03 U
5 U 0,2 U 0.3 U

22.9
10 U

6.84
10 U

7.35
10 U

5.93
10 U
11.4
20 U
12 U
7.6 J
28.4

=====

0

5 U
___2<yj 0,2 U 0.03 U 135]

1 '

27
106
177
166
194
177
183
116
138
73
26
58
47
65
89

135
176
150
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1) |
SF220 RV 7 10/05/1994
SF220 RV 7 11/15/1994
SF220 RV 7 12/14/1994
SF220 RV 7 01/11/1995
SF220 RV 7 02/10/1995
SF220 RV 7 03/08/1995
SF220 RV 7 03/22/1995
SF220 RV 7 04/12/1995
SF220 RV 7 04/25/1995
SF220 RV 7 05/08/1995
SF220 RV 7 05/23/1995
SF220 RV 7 06/13/1995
SF220 RV 7 06/28/1995
SF220 RV 7 07/12/1995
SF220 RV 7 07/26/1995
SF220 RV 7 08/15/1995
SF220 RV 7 09/14/1995
SF220 RV 3 05/10/1998 0.21 J 0.42 J
SF221 RV 2 11/08/1997
SF221 RV 3 05/06/1998 0.5 U 1U
SF222 RV 2 Il,(08/1997 0.5 U 0.12
SF222 RV 3 05/06/1998 0.5 U 1 U
SF223 RV 2 1 1/08/1997 0.5 U 0,49
SF223 RV 7 04/24/1998
SF223 RV 7 05/28/1998 ;

SF223 RV 7 06/25/1998
SF223 RV 7 07/27/1998
SF223 RV 7 08/25/1998
SF223 RV 7 09/23/1998
SF223 RV 7 10/27/1998
SF223 RV 7 11/24/1998
SF223 RV 7 12/31/1998
SF223 RV 7 01/14/1999
SF223 RV 7 02/22&99P
SF223 RV 7 03/09/1999
SF223 RV 3 05/06/1998 0,5 U 1 U
SF224 RV 2 11/08/1997 0|.95 0.52

1
0.8
1.1
0.6

0.5 J
0.6
0.9
1.2

_____ 0.6
oJl
0.9
0.6

0.25 U
0.5 J
0.6
0.6
0.8

0.19J
0.046
0.1 U

0,04 U
0.1 U
8.37

5
3.9

5
6.5
7.5
8.1
10
16
12
10

9.4
17

8.2
0.049

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Copper Iron Lead

0.61 J 39.6 J

3D 20 U
0.5 U 10 U

3 U 20 U
0.5 U 10 U

3 U 20 U
0.91, 10 U

3 J
1.5 U

3J
3J

1.5 U
1.5 U
1.5 U

6
1.5 U

3J
4
4

3 J
4

3 J
5
4

0.62 J

0.5 U
0.1 U
0,5 U
9.23

14
16
18
18
17
19
15
16
13
9
9

13
6.4

9.96

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Manganese Mercury Silver Zinc

13.8 J 0.16 U 0.042 U

5 U 0.2 U 0.3 U
1 U 0,2 U 0.03 U
5 U 0,2 U 0.3 U
2.2 i 0,2 U 0>03 U

5 U 0,2 U 0.3 U
1 U 0,2 U 0.03 U

198
183

_____ 216__

108
115
191

_____ 106
7?"__

54
_____ 51___

_____ 97_
11?__

161__

5 U
3.2
5 U

1340
628
613
789
609
943

1050
1540
2400
1660
1480
1330
1420
1400
5.57

July 24, 2001 Page 19



Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ref Dale In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
SF224 RV 3 05/06/1998 0.5 U 1 U
SF225 RV 2 11/07/1997 0.5 U 0,25
SF225 RV 3 05/05/1998 0.2 U 2U
SF226 RV 2 11/07/1997 0.5 U 0.16
SF226 RV 3 05/05/1998 0.2 U 2U
SF227 RV 2 11/07/1997 1.6 0.45
SF227 RV 4 OS/15/1991
SF227 RV 5 10/04/1991
SF227 RV 18 05/24/1999
SF227 RV 3 05/10/1998 0,17 J 0,37 J
SF228 RV 2 11/07/1997 1.7 0.44
SF228 RV 4 05/16/1991
SF228 RV 5 10?04/199I
SF228 RV 7 JO/26/1993
SF228 RV 7 11/30/1993
SF228 RV 7 12/20/1993
SF228 RV 7 01/19/1994
SF228 RV 7 02/15/1994
SF228 RV 7 03/07/1994
SF228 RV 7 03/23/1994
SF22S RV 7 04/06/1994
SF228 RV 7 04/18/1994
SF228 RV 7 05/03/1994
SF228 RV 7 05/20/1994
SF228 RV 7 06/08/1994
SF228 RV 7 06/24/1994
SF22S RV 7 07/23/1994
SF22S RV 7 08/16/1994
SF22S RV 7 09/09/1994
SP22S RV 7 11/15/1994
SF22S RV 7 12/14/1994
SF22S RV 7 01/11/1995
SF228 RV 7 02/10/1995
SF22S RV 7 03/22/1995
SF22S RV 7 04/12/1995
SF228 RV 7 04/25/1995
&F22S RV 7 05/08/1995

. . . . . . . . . . . . —— _^^_ .. ........

O.I U
0.04 U

0.2 U
0.04 U

0.2 U

Boxed Sample Results Exceed Shaded Sample Results Exceed Screening
Screening Level By More Than IX Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Copper Iron Lead Manganese Mercury Silver Zinc

3U 31.6 U 4.7J 5U 0.2 U 0,3 U
0.5 U 10 U 0.1 U IU 0.2 U 0,03 U

2 U 20 U 0.2 U 5 U 0.2 U 0,2 U
0.5 U 10 U 0.22 1 U 0.2 U 0.03 U

2 U 20 U 0.2 U 5 U 0,2 U 0,2 U

5 U
5

10 U
11.5
10 U

0.79 0.93 22 4.03 1 45 1 0.2 U 0.03 U | 164
0.3
0.8
1 U

0,34 J

3 U
1

5.9 1 U 7.3
0.59 J 38.2 J 0.65 J 9.7 J 0.16U 0,042 U

0.87 0.95 19 2.42 1 44.9 1 0.2 U 0.03 U
0.3
0.6

................ J.I
[| I^^T

•'••::';""::::-jy

0.9
0.9

vi'^vaMmrrrfftma
0.8

1
""of

0.5 J
0.6
0.8
0.8
0.8
0.9
1.3
0.9
1.1
1.7

1
0.9

1
1.7
0.8
1.4

3UJ
1

3J|
1.5 U

1 U
1.5 U
1.5 U
1.5 U

3J
1.5 U
1.5 U
1.5 U
2.5 j|
1.5 U
1,5 U
1.5 U
2.5 j|
1.5 U

3J
4

I . 5 U
1,5 U
I .5U

51
I 5 U

3J|

41
^^^77

TT
64.3
193
54
10

225

m;m,m=JE:'':S"'"™W
190
212
182
216
145

*aBSBSBST
89
95

132
122
148
221
183
277
339
209
213
182
178
140
76

——————————————————————————— atf^, ——————————————————————————————————————————————————— • ————————— • —— " ———————————————————————————————— HgHk| —————— *
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium
Surface Water - Dissolved Metals (ug/1)
SF228 RV 7 05/23/1995
SF228 RV 7 06/13/1995
SF228 RV 7 06/28/1995
SF228 RV 7 07/12/1995
SF228 RV 7 07/26/1995
SF228 RV 7 08/15/1995
SF228 RV 7 09/14/1995
SF228 RV 7 10/18/1995
SF228 RV 7 11/22/1995
SF228 RV 7 12/27/1995
SF228 RV 7 01/17/1996
SF228 RV 7 02/29/1996
SF228 RV 7 03/27/1996
SF228 RV 7 04/17/1996
SF228 RV 7 05/08/1996
SF228 RV 7 06/19/1996
SF228 RV 7 07123/1996
SF228 RV 7 Oshl/1996
SF228 RV 7 09/26/1996
SF228 RV 7 10/29/1996
SF228 RV 7 11/26/1996
SF228 RV 7 12/17/1996
SF228 RV 7 01^29/1097
SF228 RV 7 03/27/1997
SF228 RV 7 04/17/1997
SF228 RV 7 06/25/1997
SF228 RV 7 07/24)1997
SF228 RV 7 08/13/1997
SF228 RV 7 09/04/1997
SF228 RV 7 10/17/1997
SF228 RV 7 11/25/1997
SF228 RV 7 12/18/1997
SF228 RV 7 01/22/1998
SF228 RV 7 02/26/1998
SF228 RV 7 03/19/1998
SF228 RV 7 04/24/1998
SF228 RV 7 04/24/1998

1.4
0.9
0.8
0.9

1
1.1
1.1
0.8
1.1
1.6
1.1
0.9
0.9
0.7
0.8
0.9
1.2

1
1.2
1.1
1.2_

1.1
1.4
1.8
0.5
0.8
0.9
1.3
1.3

1
1.3
1.3
1.3

1
1.2
1.2

Boxed Sample Results Exceed
Screening Level By More Than IX

Copper Iron Lead Manganese

3J
5

1.5 U
3 J

1.5 U
1.5 U
1.5 U

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

2.5 J|
1.5 U

4
3 J

4~—

3 J
4_

5
6
5
4
7
5
3

1.5
2.5
1.5

4
7
6
3
8
4
4
3
3
3

89
102
116
126
181
203
208
260

1,5 U
249
227
188
193
146
151
145
140
246
236
215
280
475
334
253
209
109
140
159
223
243
200
206
235
257
204
114
94
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Location Depth
Location Type Ref Date In Feet Antimony Arsenic Cadmium Copper
Surface Water - Dissolved Metals (ug/1)
SF228 RV 7 05/28/1998
SF228 RV 7 06/25/1998
SF228 RV 7 07/27/1998
SF228 RV 7 08/25/1998
SF228 RV 7 09/23/1998
SF228 RV 7 10/27/1998
SF228 RV 7 11/24/1998
SF228 RV 7 12/31/1998
SF228 RV 7 02/22/1999
SF228 RV 7 03/09/1999
SF228 RV 3 05/10/1998 0.18 J
SF228 RV 3 05/10/1998 0,38 J
SF229 RV 2 11/07/1997 0.5 U 0.36
SF229 RV 3 OS/05/1998 0,2 2 U
SF230 RV 2 11/06/1997 0.5 U 0.36
SF230 RV 3 05/05/1998 0.2 U 2 U
SF23I RV 2 H/06/1997 0.5 U 0,43
SF275 RV 3 05/07/1998 0.032 U 0.23 U
SF316 RV 3 05/08/1998 0.3 2U
SF317 RV 3 05/07/1998 0.032 U 0,23 U
SF317 RV 3 05/07/1998
SF318 RV 3 05/07/1998 0.032 U 0,23 U
SF319 RV 3 05107/1998 0.032 U 0,23 U
SF320 RV 3 05/07/1998 0.032 U 0,23 U
SF321 RV 3 05/07/1998 0.032 U 0,23 U
SF328 SP 2 11/08/1997
SF328 SP 3 OS/17/1998
SF338 AD 3 05/18/1998 |
SF339 AD 3 05/17/1998
SF342 AD 3 05/18/IW8

1.8 0.72
1.7 2U
6,7 1 U
1 U 7.5 J

099 1.4
SI'345 AD 3 05/1 7/1 99'8 0.2 U 2U
SF346 AD 3 05/17/1998 0,2 U 2U
SF347 AD 3 05/17/1998 OJ2 U 2U
SF349 AD 3 05/17/1998 0,2 U 2 U
SF350 AD 3 05/18/1998 [
SF3S6 AD 2 11/19/1997
SF389 AD 2 11/19/1997
._ .__._. .______ —— .Mb. ———————————————————————————————————

6 1.9
087 23.5
2.4 1.3

0.6
1

0.9
1

1.1
1.2
2.4
|.|

IIIZZ2Z'""""""IT
0.35 J
0.092
0,2 U

0.04 U
0.2 U

0.04 U
O . I 7 J
0.2 U

0,042 U

16
2.6 J

0.042 U
0.042 U

0.67
1.1

0.1 U

2.4
15,1

5
* 72.3

0,8
0,1 U
013

0.038

0.68 J

0.5 U
2 U

0.5 U
2 U

0.5 U
0.44 U

2 U
0.44 U

0,44 U
0.44 U
0,44 U
0,44 U
0,5 U

2 U
1* 551 1

O f t J
3 U
7.9
2 U

3
2 U
3 U

093
0.46

Boxed Sample Results Exceed
Screening Level By More Than IX

Iron Lead Manganese

40 J

10 U
20 U
I O U
20 U
I O U

26,8 J
20 U

57.3 J

15,9 J
5.6 U
5.6 U
5.6 U
I O U

41
20 U

69.8 J
20 U
20 U

25
24

20 U
20 U
I O U

18

3
3 U

,,^,,^,^.,J,.,*s,-*,̂ ~|=

4
4
3
7

3 U
4

7.3 J 10 J
0.24 1 U
0,2 U 5 U
0.1 U 1 U
0.2 U 5 U
0,1 U 1 U
0.23 J 0.4 J
0.2 U 5 U

0.5 J
0.17J
3S.1 107
8.7 26,5

0,1 IU 0.42 J
1.2 J 0.07 J
7.42 1.5
7.7 5 U

0.5 U 20,9 |
2.4 J 1.9UJ

I.I 5U
68.7 563
02 2S6

* «W 1 1400
34.2 f 5 U
0.5 U 5 U
0.21 1.2
0.19 17

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Xinc

O . I 6 U 0.042 U

0.2 U 0.03 U
0.2 U 0.2 U
0.2 U 0.03 U
0,2 U 0.2 U
0,2 U 0,03 U

0.16 U 0.042 U
0.2 U 0.2 U

0.16 U 0,042 U

0.16U 0.042 U
0.16U 0.042 U
0,16 U 0:042 U
O . I 6 U 0.042 U
0,2 U 0.03 U
0,2 U 0.2 U
0,2 U 0,3 U

0.2 UJ
0.2 U 0.3 U
0.2 U | 0.7 1
0.2 U 0.2 U
0.2 U 0.2 U
0 2 U 0.2 U
QJ2 U 0 J U
0.2 U 0.03 U
0,2 U 0.03 U

116
__ 163

iHr^Mmmmemmam

183
294
282
284
l*^

"""'""IB?

74.3
23.7

22
3.8

I O U
6,04
49.4
I O U

' 1.7 J
2340

378
3.1 J
10J

88.6
115
9,9
I O J
110

2550
80S

* 11200
73
5 U

168
7.2

— ^>~ ———
July 24, 2001



Data Summary Table Boxed sample Results Exceed
Upper South Fork - Segment Upper SFCDRSegOl Screening Level By More Than IX

Location Depth
Location Type Ref Date In Feet Antimony
Surface Water - Dissolved Metals (ug/1)

Arsenic Cadmium Copper Iron Lead Manganese

Shaded Sample Results Exceed Screening
Level By More Than 10X

Shaded Results With (*) Exceed
Screening Level By More Than 100X

Mercury Silver Zinc

SF390
SF394
SF394
SF394
SF394
SF395
SF395
SF396
SF396
SF398
SF607
SF607
SF607
SF607
SF607
SF607
SF607
SF607
SF607
SF607
SF607
SF607
SF607
SF607
SF609
SF609
SF609
SF609
SF609
SF609
SF609
SF609
SF609
SF609
SF609
SF609
SF609

AD
AD
AD
AD
AD
AD
AD
AD
AD
RV
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF

ft
CF
CF
CF
CF
CF
CF
CF
CF
OF
CF
CF

2 11/19/1997
2 11/20/1997
4 05/15/1991
5 10/04/1991
3 05/17/1998
2 11/20/1997
3 05/18/1998
2 11/20/1997
3 05/19/1998
3 05/13/1998
8 03/24/1998
8 01/03/1996
8 01/10/1996
8 01/17/1996
8 01J74/1996
8 01/31/1996
8 02/07/1996
8 02/14/1996
8 02/21/1996
8 02/28/1996
8 03/06/1996
8 03/13/1996
8 03/201 i99"£
8 03/27/1996
g 03/24/1998
8 1:2/21/1994
8 12/28/1994
8 01/04/1995
8 01/11/1995
8 01/18/1995
8 01/25/1995
8 01/03/1996
8 01/10/1996
8 01/17/1996
8 01/24/1996
8 01/31/1996
8 02/07/1996

0.51
0.98

1.5
0.5 U
0.5 U
0.5 U

0.25 U
0.28 J

45 U

0.02 U
0.041

54 40 U

0.29
0.16

2U
0.14
3 U

0.21
0.44 U

0.61 J
3 U

3 U

10 U
10 U

51
53.6
20 U
10 U

22.4 J
50 J

0.062
0.12
3U
1 U
0.5

0.68
0.5 U
0.26

0.12 J
1.1J
61
35
54
52
85

1 U
1870

* 2180
612
271
1.1

0.36 J
11 J
280

* ml
73
92
71
67
71
73
53
88
40
33
52
50
71
59
67
58
79
63
76
96
80

502

0.2 U
0.2 U

0.2 U
0.2 U
0.2 U
0.2 U

0.16 U
0.16U

0.03 U
0.03 U

1.2
24.9
20 U
12 U

0.2 U
0103 U
0.3 U

0,03 U
0.042 U
0.042 U

4U

4U

314
6.71
5U

5.93
5.8 J

. 83.5
66.8
445__

500
511
553
752
450
413
430
461
554
678
620
314
361
437
434
485
529
522
272
71
232
144
158

1540
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Data Summary Table
Upper South Fork - segment UpperSFCDRSegOl

Boxed Sample Results Exceed
Screening Level By More Than IX

Shaded Sample Results Exceed Screening
Level By More Than 1 OX

Shaded Results With (*) Exceed
Streenlng Level ByJVjore Than 100X

Location Depth
Location Type Kef Date In Feet
(Surface Water - Dissolved Metals (ug/1)
SF609 OF 8 02/14/1996
SF609 OF 8 02/21/1996
SF60'9 OF 8 02/28/1996
SF609 OF 8 03/06/1996
SF6Q9 OF 8 03/13/19%
SF6Q9 Or 8 03/20/1996
SF609 CF 8 03/27/1996
SF650 RV 18 05/24/1999
SF8106 RV 13 -
SF8128 WL 13
SF8129 AD 13 -
SF813Q AD 13 -
SF8I3I AD 13 -
SF8132 AD 13 -
SFS133 AD 13
SF8134 WL 13 -
SF8221 AD 13 ~
SF8222 AD 13
SF8223 RV 13 -
SF8224 AD 13 -
SI-8252 AD 13 -

Antimony Arsenic Cadmium

1 *

1 U
2.3 U
2,3 U

| 2,6
2,3 U
2.3 U
2.3 U

| 3.4
2.3 U

| 2.5
2.3 U
2.3 U
2.3 U

| 4.4

Copper

10
260

8.4 U
8.4 U

15
16
18
14
16
15
13
13

8 U

Iron Lead Manganese Mercury Silver

88
97
88

101
95
98
69

7.4 1 U 6.6
3.7 U 1.2 U
3.7 U 13
3.7 U 1.2 U
3.7 U 1.2 U
3.7U 3
3 . 7 U 2.9

8 3.8
3,7 U 2.4
3.7 U 3

50 270 1
3 .7U 3

14 3
12 5

Zinc
•

284
160
92
90

168
182
222
7.1
3.1
3.9

2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2,5 U
2.5 U
2,5 U
2,5 U

July 24,2001 24



ATTACHMENT 3
Statistical Summary Tables for Metals



Statistical Summary of Total Metals Concentrations in Surface Soil
Segment UpperSFCDRSegOl

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

13
20
20
20
20 ,
35
20
13
13
20

Quantity
Detected

13
17
20
20
20
35
20
13
13
20

Minimum
Detected

Value

1.2
5.6

0.51
11

4,400
78

185
0.05
0.69

15

Maximum
Detected

Value

3,150
3,010

225
3,100

207,000
65,700
27,700

37.2
145

39,400

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

300
290

33.4
584

53,700
11,900
4,730

8.14
50.5

5,380

2.86
2.44
1.61
1.33
1.06
1.22
1.39
1.43
1.04
1.72

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

6
15
10
14
4

32
6
2
0

13

1
2
1
3
0

25
0
0
0
7

1
1
0
0
0

10
0
0
0
1

Date: 24 MAY 2001
Time: 11:34
Project: Cocur d'Alene basin RI/FS, WANo. 027-RI-CO-102Q

Report: cda3011_SLCLS
Page: 1
Run #: 0



Statistical Summary of Total Metals Concentrations in Subsurface Soil
Segment UpperSFCDRSegOl

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

15
15
15
15
15
45
15
15
15
15

Quantity
Detected

15
15
15
15
15
45
15
14
15
15

Minimum
Detected

Value

7
118
3,2

22.2
22,400

279
102

0.13
2.7

62.6

Maximum
Detected

Value

1,700
2,940

543
658

225,000
52,200
27,500

51.5
120

83.900

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

301
712
108
346

94,500
13,700
10,400

17.1
54.1

16,700

1.69
1.49
1.44
0.66
0.79
0.99
1,01
0.89
0.69
1,43

31.3
22
9.8
100

65,000
171

3,597
23.5
391
280

12
15
12
12
7

45
10
4
0

12

3
7
4
0
0

40
0
0
0

12

0
3
0
0
0

15
0
0
0
2

Dale. 29 MAY 2001
1 5 3 5
Coeur d'AIcnc basin RI/FS, WA No Q27-RI-COIQ2Q

Report: cdaJOlLsd
Pane: 2
Run ft 0



Statistical Summary of Total Metals Concentrations in Sediment
Segment UpperSFCDRSegOl

Units: mg/kg

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

19
19
19
19
19
19
19
19
19
19

Quantity
Detected

4
19
19
19
19
19
19
18
19
19

Minimum Maximum
Detected Detected

Value Value

0.948
3.19

0.067
9.81

6,160
31.1
391

0.0533
0.17
58.7

50
214
112
283

129,000
23,500
15,700

26
54.3

16,300

Average Coefficient Quantity Quantity Quantity
Detected of Screening Exceeding Exceeding Exceeding

Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

23.1
27

15.5
107

40,400
4,060
4,090
2.03
8.86

2,970

0.9
1.8

1.97
0.73
0.99
1.79
1.16
2.99
1.56
1.54

3.3
13.6
1.56
32.3

40,000
51.5

1,210
0.179

4.5
200

3
8

14
16
6

16
15
11
7

17

1
1
4
0
0

13
3
3
1
5

0
0
0
0
0
4
0
1
0
0

Date: 29 MAY 2001
Time: 15:35
Project: Coeur d'Alene basin RI/FS, WA No. 027-RI-CO-102Q

Report: cda3011_sd
Paee: 1
Run #: 0



Statistical Summary of Total Metals Concentrations in Surface Water
Segment UpperSFCDRSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Quantity
Tested

92
104
414
110
106
433
119
109
97

433

Quantity
Detected

26
36

254
41
55
370
86
3
3

368

Minimum Maximum Average Coefficient Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL) IXtheSL lOXtheSL lOOXtheSL

0,24
0.2
0.1

0.16
10

0.097
0.65
0.32
0.8

0.94

19
41

73.2
550

1,400
922

2,660
0.5
7.7

11,000

2.73
3.08
3.22

25
246

49.5
195

0.38
5.23
268

1.37
2.55
1.67
3.88
1.46
1.64
2.43
0.27
0.74
2.45

6
50
2
1

300
,15
50
2'

100
30

3
0

104
24
12

182
33
0
0

306

0
0
1
6
0

17
9
0
0

60

0
0
0
2
0
0
0
0
0
1

Dale;.
Time::

Projecl;

22 MAY 2001
12:19

wd'AI«ic basin Rl/FS. WANo 027-RI-CO-102Q

Repon: cda3QH_sw
P«e 2
Run*: 0



Statistical Summary of Dissolved Metals Concentrations in Surface Water
Segment UpperSFCDRSegOl

Units: ug/L

Analyte Name

Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Silver
Zinc

Quantity
Tested

86
86

299
99
106
302
108
85
316

Quantity
Detected

36
44
176
41
35
185
58
1

269

Minimum Maximum Average Coefficient ' Quantity Quantity Quantity
Detected Detected Detected of Screening Exceeding Exceeding Exceeding

Value Value Value Variation Level (SL)' IXtheSL lOXtheSL lOOXtheSL

0.17
0.11

0.038
0.14
5.9

0.062
0.07
0.7
1.2

54
23.5
72.3
551
69.8
589

2,180
0.7

11,200

3.08
1.27
2.49
24.5
29.7
20.4
156
0.7

257

2.88
2.85
2.45
3.81
0.62
2.49
2.69

< 0.001
2.97

2.92
150

0.38
3.2

1,000
1.09
20.4
0.43

42

5
0

158
17
0

150
21

1
179

1
0

28
2
0

48
10
0

36

0
0
1
1
0
2
1
0
1

Date: 22 MAY 2001
Time: 12:19
Project: Coeur d'Alene basin RI/FS, WA No. 027-Rl-CO-102Q

Report: cda3011_sw
Paee: 1
Run #: 0



ATTACHMENT 4
Screening Levels



FINAL RI REPORT Part 2, CSM Unit 1
Coeur d'Alene Basin RI/FS Upper South Fork Watershed
RAC, EPA Region 10 Attachment 4
Work Assignment No. 027-RI-CO-102Q September 2001

Page 1

SCREENING LEVELS

Based on the results of the human health and ecological risk assessments, 10 chemicals of
potential concern (COPCs) were identified for inclusion and evaluation in the RI. The COPCs
and appropriate corresponding media (soil, sediment, groundwater, and surface water) are
summarized in Table 1. For each of the COPCs listed in Table 1, a screening level was selected.

The screening levels were used in the RI to help identify source areas and media of concern that
would be carried forward for evaluation in the feasibility study (FS). The following paragraphs
discuss the rationale for the selection of the screening levels.

Applicable risk-based screening levels and background concentrations were compiled from
available federal numeric criteria (e.g., National Ambient Water Quality Criteria), regional
preliminary remediation goals (PRGs) (e.g., EPA Region IX PRGs), regional background studies
for soil, sediment, and surface water, and other guidance documents (e.g., National
Oceanographic and Atmospheric Administration freshwater sediment screening values).
Selected RI screening levels are listed in Tables 2 through 4.

For the evaluation of site soil, sediment, groundwater, and surface water chemical data, the
lowest available risk-based screening level for each media was selected as the screening level. If
the lowest risk-based screening level was lower than the available background concentration, the
background concentration was selected as the screening level.

Groundwater data are screened against surface water screening levels to evaluate the potential for
impacts to surface water from groundwater discharge.

For site groundwater and surface water, total and dissolved metals data are evaluated separately.
Risk-based screening levels for protection of human health (consumption of water) are based on
total metals results, therefore, total metals data for site groundwater and surface water were
evaluated against screening levels selected from human health risk-based screening levels.
Risk-based screening levels for protection of aquatic life are based on dissolved metals results,
therefore, dissolved metals data for site groundwater and surface water were evaluated against
screening levels selected from aquatic life risk-based screening levels.

W:\02700\0106.012\CSM Unit IMJpper WatershedsMJpperSRAttachment 4.wpd



FINAL RI REPORT
Coeur d'Alene Basin RMFS
RAC, EPA Region 10
Work Assignment No, 027-RI-CO-I02Q

Part 2, CSM Unit I
Upper South Fork Watershed

Attachment 4
September 2001

Page 2

Table 1
Chemicals of Potential Concern

Chemical
Antimony
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Silver
Zinc

Human Health COPC

Soil/Sediment
X
X
X

X
X
X

X

Groundwater
X
X
X

X

X

Surface
Water

X
X

X
X
X

X

Ecological COPC

Soil

X
X
X

X

X

Sediment

X
X
X

X

X
X
X

Surface
Water

X
X

X

X

W:\Q2700\0106.G12\CSM Unit 1 \Upper \Vatersheds\UpperSF\Attachmetrt4.wpd



FINAL RI REPORT
Coeur d'Alene Basin RI/FS
RAC, EPA Region 10
Work Assignment No. 027-RI-CO-102Q

Part 2, CSM Unit 1
Upper South Fork Watershed

Attachment 4
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PageS

Table 2
Selected Screening Levels for Groundwater and Surface Water—Coeur d'Alene River

Basin and Coeur d'Alene Lake

Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

Surface
Water Total

(ftgrt.)
6a

50"

2e

le

300a

15*

50a

2a

100a

30e

Surface
Water Dissolved

(ug/L)

2.92b

150c-d

0.3 8b

3.2c-d

l,000c-d

1.09b

20.4b

0.77c-d

0.43c-d

42c'd

Groundwater
Total
(«g/L>

6a

50a

2e

lc

300a

15a

50a

2a

100a

30'

Groundwater
Dissolved

0*g/L>
2.92b

150c-d

0.38b

3.2c'd

l,000c-d

1.09b

20.4b

0.77c-d

0.43c'd

42c'd

a40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.html. October 18, 1999.

bDissolved surface water 95th percentile background concentrations calculated from URS project database.
Treshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column.

dFreshwater NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness (mg/L of
CaCO3) in the water column.
Values above correspond to a hardness value of 30 mg/L.

Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of
Energy. .Office of Environmental Management. ES/ER/TM-96/R2. Value based on total metals concentration.

Note:
- microgram per liter

W:\02700\0106.012\CSM Unit IVUpper WatershedsVUpperSFVAttachment 4.wpd
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Table3
Selected Screening Levels for Surface Water—Spokane River Basin

Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

SpokaaeRSegOl

Surface
Water Total

(itg/L)

6*

50"

2C

Ic

300'

15"

50*

2*

100*

30s

Surface
Water

Dissolved
Otg/L)

2.92b

150s

0.38b

2.3=-d

I,000C

1.09"

20,4b

0.77C

0,22c-d

30c,d

SpokaneRSeg02

Surface
Water Total

Cfig/L}

6*

50*

T

le

300*

15*

50'

2'

100"

30£

Surface
Water

Dissolved
(pg/L>

2.92b

150C

0.3Sb

3.8^

1,000=

L09b

20.4b

0,77C

0,62c-d

50^

SpokaneRSeg03

Surface
Water Total

<fg/L>

6l

50*

2e

le

300*

15*

50*

2*

100*

30e

Surface
Water

Dissolved
<!*g/L}

2,92b

t50c

0.38b

5.7*-d

t,000c

1.4=-d

20.4b

0.77C

L4c-d

75^

*40 CFR 141 and 143. National Primary and Secondary Drinking Water Regulations. U.S. EPA Office of Water.
Office of Groundwater and Drinking Water. http://www.epa.gov/OGWDW/wot/appa.hanl. October 18, 1999,

^Dissolved surface water 95th percentile background concentrations calculated from LFRS project database.
Technical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Aiene Basin RI/FS. URS. May 2001.

cFreshwater NAWQC for protection of aquatic life are expressed in terms of the dissolved metal in the water
column,

dFresh water NAWQC for cadmium, copper, lead, silver, and zinc are expressed as a function of hardness
(mg/L of CaCOS) in the water column.
ToxicologicaJ Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996
Revision. U.S. Department of Energy. Office of Environmental Management. ES/ER/TM-96/R2. Value based
on total metals concentration.

Note:
jig/L - microgram per liter

W:\02700\0106.012\CSM Unit UUpper Watersheds\UpperSF\Attachment 4.wpd
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Table 4
Selected Screening Levels—Soil and Sediment

Chemical

Antimony

Arsenic

Cadmium

Copper

Iron

Lead

Manganese

Mercury

Silver

Zinc

Upper Coeur d'Alene River
Basin

SoU
(rag/kg)

31.3a

22b

9.8d

100d

65,000b

171b

3,597b

23,5"

391a

280b

Sediment
(rag/kg)

3.30b

13.6b

1.56b

32.3b

40,000C

51.5b

1,2 10b

0.179"

4.5C

200b

Lower Coeur d'Alene River
Basin

Soil
(mg/kg)

31.3a

12.6b

9.8d

100d

27,600b

47.3b

l,760a

23.5*

3911

97. lb

Sediment
(mg/kg)

3C

12.6b

0.678b

28C

40,000C

47.3"

630C

0.1 79b

4.5C

97. lb

Spokane River Basin

Soil
(mg/kg)

31.31

9.34b

9.8d

100d

25,000b

14.9b

1,760"

23 .5"

391"

66.4b

Sediment
(mg/kg)

3c

9.34b

0.72b

28C

40,000°

14.9b

663b

0.1 74C

4.5C

66.4b

aU.S. EPA Region IX Preliminary Remediation Goals for Residential or Industrial Soil
http://www.epa.gov/region09/wasate/sfund/prg. February 3, 2000.

bTechnical Memorandum. Estimation of Background Concentration in Soils, Sediments, and Surface Waters.
Coeur d'Alene Basin RI/FS. URS. May 2001.

cValues as presented in National Oeeanographic and Atmospheric Administration Screening Quick Reference
Tables, NOAA HAZMAT Report 99-1, Seattle, WA. M. F. Buchman, 1999. Values generated from numerous
reference documents.

""Final Ecological Risk Assessment. Coeur d'Alene Basin RI/FS. Prepared by CH2M HILL/URS for EPA
Region 10. May 18,2001. Values are the lowest of the NOAEL-based PRGs for terrestrial biota (Table ES-3).

Note:
mg/kg - milligrams per kilogram
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